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The effect of K* or caffeine on oxygen uptake of the oligomycin and
iodoacetate-treated frog sartorius muscles Masako MorikaAwA and -

Minoru TSUBOI (Department of Physiology, Tokyo College of Pharmacy)

The present experiments were investigated the mechanism of stimulated-respiration
caused by K* and caffeine by using the muscles treated previously by ohgomycm or
iododcetate (IAA).

1. Substrate such as glucose, pyruvate, lactate, glutamate or succinate was added in
the Ringer solution in which muscles were immersed and then K*-effect or cafféine-effect
was observed by adding K* or caffeine. By adding the substrate such as glucose in the
Ringer solution the increase of oxygen uptake was observed. The increase of oxygen uptake
by the addition of K* or caffeine was same as in the case of non-substrate.

2. When K™ or caffeine was added in to the muscles immersed in the Ringer solution
containing IAA, Kt*-effect or caffeine-effect was observed and the muscles showed the
same oxygen uptake increase as normal muscles.

3. Whae K* or caffeine was added into the muscles immersed in the Ringer solution
containing oligomycin, the oligomysin-treated muscles did not show evident K* or caffeine-
effect. However, by adding 2,4- d1n1trophenolmstead of K* or caffeine, the increase of
oxygen uptake was observed.

4. When the increase of oxygen uptake was observed by adding K* or caffeine, the
amount of inorganic phosphate (Pi), ADP or creatine phosphate (CrP) in the muscles were
determined. The amount of Pi and ADP was increased and that of CrP was decreased.

(J. Physiol. Soc. Japan (1974) 36, 97-103)
key words : oxygen uptake, oligomycin, iodoacetate, sartorus muscles.

I. # £l

F##5 % Ringer ki@ L, Ringer %o K+
REZEMS & 50, MEBCHSE B S
NEOHREL L bicE Ly O, EROTTHEMNR
HoD. ZOBKIIE L »HEHOFESIC
XoTHIESh, K* Hgradd s h Tw
5. F7, Axelsson, Thesleff (1958)D &
MEAEDR 5 TH W 7 =4 i X BWHERD B
nNozl, W7=AvERMTZE O, ERO
Bz 2z L 2BELTYS (W7 =A
FREALMFTONTB). Sko K BEOH
MRH 7 = A VIR & - TEE S h 3 1ES
CRBOTUERR R, HH LicEEBoBIcR-
THOBN, FEDFHA MLF (K 1964)9)

CRAFM484E11H 20 B A1)

BIUODBEI b= FY 7 CRBH AR NVE
R EBEFELRREL TE R, Zozt
BENE, BEEOSRZIOREVRREEHT DI
i3, Bofc OENEBRRERE > CHEETS
TERLETHY, HIWEE BMEKLED
ROBIENLTHERAT 2V DO CTh 5LEL
e Bl OBROFERITE, —ORBIH
EEOEFER I Catt NEEABESELT
wB XS5, KNSR, 7oA RO
h Ca* REEICBERL T v 5 2 ke
Ehd. Z oz L BLTE, B (1964)9%
Novotny & Vyskocil (1967)12), Van der Kloot
(1969)8) R, FEHEL L ELFERDZ
LERBEOERICX > THELTY 5 (1971,
197218, % 72 & b WEEDIX, HEBLE
Ringer ¥Hiz2,4-Y=tw 72/ —n (BLF
DNP LHg3) &WIT 5 LB O, EHAH
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ML, ThicrmbA vEReThMoPED
vz d, Ky, 74 VRS A 0%
TN 3 LiEshs b hEBERICI T
HEnic. zo K PRI T =4 VHIROFEH
gL Tik Ringer ZF o KY Ry 7 = A %
YR, ETHOWERE, H/IEERL S
ER L, BERic Ca*t (KoM r0ELE
ZHRL, Thrsle&Liny O, EROBEMIE
ZHEDTEEBECREELTVER, ZhbDF
B OV TREREZICAHTD 3.

KEREZ, 0k5nERGCBYS K %
B, 17 oA VHRORBED S B, BRO
0, ERmoEMBSGE S Ca KEHETHI L
SR S b BEHTBEMTIT > bOTD
3. KRXTRHoLLHA VIV URE
J 39— FEEBR (CLF TAA LBs3) TRELE
B K Rh 724 v EEHRMLT 0 T
BOELEREEITo72. ElezhbOEE
ST KRR 7 =1 VERIROHER
REERAMTICBLT B0 2 BB L. R
hoMEEY VB CAT P 2B, 2vT Ty
Y B (AT CrP » i), ADP, ATP n&Hy
BEFK E, 7 7 = 4 VHROFEH
BrEicowT2, 30EEE T b DO Th
3.

I.% 8B # &

EBRCIX, b2 Y<F =z (Rana nigroma-
culata) ORETHE (M. sartorius) ZEH L 7.
xR IR Y MEORBTHIM Lctk, R
#afno Ringer #Ehic 1 BRI ERE L7 b D
o KAy

IAA @B, 5% 1.0mM o IAA 25
t» Ringer #iz 0°C o & 4 Fic 1 BfR
L, =0#1045MER Ringer #PicBL, ¥
WTarz itk TERMLE. Y A=AV
WMEREE 2 ~6pg/ml O F VAV UER
t» Ringer #iz 0°C TISHMRL TIEM L
7.

Ringer & D#ERkM, 110 mM NaCl, 2.5 mM
KCl, 1.8 mM CaCl,, 8mM +YV 273/ A%

vigwikT pHT2itffo b0 Avic.

BEEREOHEY, VNIV RERE
Hoev—VFAZ Rk Y, 100 %ERESE
nH &, 25°C DEBEEKMETHELIT o

Pi, CrP Eo#ix, b+ VY 7 = VERRHH
#%, s (195490 X » CHIE L. ADP,
ATP oEEET7NVa—N, 3 GERET
HiH L7=4¢ (Seraydarian et al. 1962)!1), EEs&
# (Adam, 19632z & - THIE L7z

7Y% ) T AT e FRKRRBEREEOHE
13, Padieu 5WOHEIC LN -TT MY
THIH Lictd, BEREIC X » TRIE L.

M = & & R

1. EERMO R

ToEBRE, KY R, 47 A VHROKE
#ic Ringer ik & i ie WENHET 2 0 EH
ERET DI TobDTHS. BIHLE
B#f5 % Ringer #&kici# L, Ringer #&Hic”
Foks, ©CAEVERT NY UL, BT LYY
by, FVEIVEREF NI U L, anIBT MY
v A EORE R ThENICML D O,
BEoT(LERT. FEE, Sbiczhboi
i KY, #7<A, DNP 2Lk
DEHEO O, BRECEILEZHEL, K %)
B, W7 oA VHROFBHIRE (0. FEROIT
#) FHBLELOTHS.

%% Ringer #gic = h & OB EIRMT 5
L 125 ~ 142l Oy/hr/g » O, WREZRL
Ringer & coEEH O O, TEEN, #950
%IE EHINT B L RSN, £ZTED
iz, = o Ringer iz K*, # 7 =1 », DNP
FEMLT KY 274 VHROBERE ST
2B, BEELOBLES, EESRERIRDL
N oie (Table 1).

E7FH, 3-FAKSVEALTLSFT B R F
L Re ¥+ — CoOEEZIE + 3 [AAWE
4 Ringer ¥& W iz 1 BERIKE L CHEL
IAA s (Table 2) iz, K, BXUH7 =
A vErRIMLT K $8, b7 =1 VR0
RERPHE L. ZoffkBvTix, IR
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Table 1. Effect of substrate on oxygen uptake in frog sarorius muscles
Oxygen uptake (ul/hr/g)
2.5 m4 ®] 20 mM x* 2 mM caffeine| 3x10°M pNP

Normal muscles 5-20 | 30-50 | _5-20 | _30-50 5-20 [30-50
Normal Ringer 85+24 |514x67 520£61 596£55

+10 mM glucose 82435 (553167 540485 57248

+20 mM glucose 89£35 |528+43 524144 582463

+10 mM pyruvate 130425 |508£79 548436 59651

+10 mM lactate 136+£38 [524+78 555+70 602£48

+10 mM glutamate 125+30 |534466 52537 614146

+10 mM succinate 142438 |521487 548%57 60741
IAA-treated muscles

Normal Ringer 74£54 |496453|105+73 | 524+65(245+78 423£34] 258463

Mean of five experiments £S.D.

# Time (min) after application of drugs

Table 2. Activity of glyceraldehyde-3-phosph-
ate dehydrogenase in fractionated muscle extract
of normal and IAA-treated muscles. The activity
was measured in the reaction mixture containing
pyrophospate buffer, pH 8.5, 2.05 ml ; 3 mM NAD,
0.2ml ; 0.4 M Na-arsenate, 0.1 ml ; 15 mM glycel-
aldehyde-3-phospate, 0.05m] ; 0.5ml of solution
of the 32-38% acetone fraction. The increase in
optical density at 340 my was recorded 5 minutes
after 0.1 ml Na-arsenate was added to the above
reaction mixtures

Optical density at 340 m

Normal muscles 0,554

IAA-treated muscles 0.013

2053 IR E\UE G 0 BIE L iz ERED O, &
REOHIIRESBE S (Table 1).

2. K* B8, »7 A VBT 54
TvA ¥ UDIER

BHHIVOMLI bar FY 7z, Ca?t
BN LR OBHRSE T Bz L rabh
T3 (Mockel & Domont, 19707, Makinen
& Lee, 1968)5),

FEle—FA Y TvL v E, TR (5
PBERITHY, I +ar FY 7o ATP &Rkic
BT BIEROEINE SRR H #H + 5 25,
Ca** X DNP &ofiitiHlic X b @S hs
Bkt L CB R Bz kvt vbh T 3
(Lehninger, 1970)%,

T, ThboZ B K BE, b4
VRIROFEBIMF L Catt, I b= Y F Y TRic
oL OEEBEBIETHE S 2R, BIDS
e, Y FTvA T 2T Ringer e,
15 RME U TR Lic A ) == 1 o L Lsfg
ERHVTROERETE o7z,

Fig. 111, 2~6pg/ml ofPEEO+ Y ==
A ¥ &gt Ringer JRICI5HME Lissg, &
BIRISMM K", 2mM % 7 . 1 o, 3 x10 M
DNP 2L 7B O, BIRE OB %57 Lie
bOThHB. AV =TvA( v rukEtr Ringer #%
FICIAE S e Tk, Ringer iz, K,
A7 24 VERMUIEES, Kf 574
2k O, EREOHEIML, 2L A E#Eb bR
Bl ole. LZARB, K* ®p 7.4 0080
i DNP &8 LeHaicix, 9 svrs o
SERS T b SEALERS L iz iE R O, EEE
BPRO b B, Thbn5b, 6ug
AV IvAvr/ml 247 Ringer #rhc
FOMBS W HIETE, SOMEOER R
»bhiz (Table 1)

3. K*Y, #7141, BXU DNP DESI
BRIZ 31T 245 o Pi, CrP, ADP o%5qp,

Table 3, 4 1, E® BIH &, 71z IAA
SRS % Ringer #% ic & L, Ringer wrhiz
K*, 7=+, DNP %&®iL, HMg5
55, 1543, 305310 K RS H 7 = A
VHIRBEDEBREBEL, T o B ogmho
Pi, CrP, ADP, ATP n»E#y%51L ERLIEL D
ThHB. TDOX5iZLT Ringer #kicB L%

B L7 PLiaf 1 zmoles/g, CrP 13

14p moles/g, ADP j3#0.7 pmoles/g, ATP
1349 2 pmoles/g DIEZR L. K* e 31y
& ¥ Pi 134y 4 pmoles/g, CrP 14
11 pmoles/g DfE#57 L, Pi o, CrP o
BODED bhic. ADP o, EEERH
HI¥E T 1347 0.4 pmoles/g Tdh - ¢ K* s
BESETH DIV LAEY. LaL, 7Ta
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Fig. 1. The oxygen uptake of oligomycin-
treated muscles. (a) Application of 18 mM KY,
(b) Application of 2mM caffeine, (c) Application
of 3x105M DNP. -.- Normal muscles. -[I-
2 pg/ml oligomycin-treated muscles. ~a- 4 pg/ml
oligomycin-treated muscles. —o— 6 zg/ml oligomy-
cin-treated muscles.

a — VRO AT KY 2L VERK
0.2 pmoles/g Th -7 b DM KBEE LIS
&% L#705 gmoles/g DfEERLE LV

2w bhie (Table 4).

R 7 =4 YEBMLSEAI Pi o
whn, CrP oR, 7 4 2 — v Hlkdo
ADP BB bhic.

F» IAA %&% Ringer JRPIZIREHERL
ﬁiiz L7 TAA W3 % B0 Ringer #KicE L

7eBs, o Piifg2pmoles/g, CrP ik
%12 pmoles/g, ADP 347 0.7 g moles/g, ATP
3 2 pmoles/g DEE R LK. %7z IAA ML
i %8 L Ringer #ic, KY 0 7 = A
v, DNP #zain+se, KF 3%, »7=
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Table 3. Changes in inorganic phosphate and
creatine phosphate of frog sartoruis muscles during
application of K*, caffeine and 2, 4-dinitrophenol

plmoles/g wet weight?

Pi Crp
Normal muscles 2
mM K s 1.39£0.16 13,0640.94
15 1.68£0.23 13.710.87
30 1.22+0.25 14.91%1.00
20 mt k¥ 5 2.41£0.55% 14.61+1.38
15 5.42£0.49% 11.00%2.24%
30 4.53£0.61* 13.00+1.01
2 mM caffeine 5 3.31£0.14% 13.94+2.00
15 6.35£0.17%* 10.84+0.87%
30 5.31£0.63% 10.85%0.85%
3210°M DNP 15 2.19£0.16% 12.29£0.61
30 3.81£0.39% 11.52%3.,13
10°M DNP 30 10.654k.25% 4.81x1.05%
IAA-treated muscles
2.5 mM K* 30 1.90+0.65 12.131.41
20 mM K* 30 2.84£0.47 11.52+1.66
2 mM_caffeine 30 8.55£0.897 °3.68+1.15%
3¥10°M DNP 30 2,6140.28 10,001.78
10°M DNP 30 10.21£0.59% =0
1) Mean of six experiment +S.D. *p<0.01

2) Time of application (min)

Table 4. Changes in ADP and ATP of frog
sartorius muscles rest and application of K*, caffe-
ine and 2, 4-dinitrophenol

pmoles/g wet weight ©

Ay Aap Aths 4 B »

Normal muscles ADP ATP.
2.5 m4 Kt 15%.20£0.03 0.41£0.05 0.61
30 0.22%0.10 0.43%0.07 0.65
15 0.41x0.09%0.20+0.07 0.81
30 0.45£0.06%0.41£0.11 0.86
2 mM 15 0.50+£0.05*0.44£0.08 0.94

caffeine 30 0.55£0.06%0.46+0.06 1.01

20 M K ¥

IAA-treated muscles

2.5 mM Kt 30 0.41£0.07 0.42x0.04 0.81

20 mM Kt 30 0.57£0,04%0.40£0.05 0.97

2 mM 30 0.60+0.08%0,45%0.06 1.05
caffeine

0.68+0.04 2.31%0.11
0.74x0.03 2.29%0.19
0.7840.04% 2.34£0.21
0.8540.07* 2.35+0.24
0,82£0.04% 2.35£0.25
0.9240.08* 2,304£0.11

0.72+0.05 2.14%0.23
0.92%0,06* 2.01+0.23
1.1040.07* 2.3140.26

1) Mean of four experiment +S.D.
2) A, : Alcohol-citrate extraction

3) A;: Residual perclonic acid extraction
4) A+ A, : Total ADP

5) B : Perchlonic acid extraction

6) Time of application (min)

*p<0.01

A UHBRNPEETHH, 0B Pi, ADP (7
Na— VR, CrP o Z ik MELE &g
FRETH 5Tz,

BBIOERI. JVvTFrEF—EOMEH
HThd l-7ate-24-Y = b u ¥y
(FDNB) o b & 274, FDNB 3 k=
VR YT OMREEERCHET 5 L by

S TWieDT (@I, B, 1971)0REERICIX

Buyhhote.
Z Dz ADP BoZ{ho BEIERIX T

BB, ThbofREXY, KY #E, 7=
A VIROEBR OB, o ADP BEoiEin,
Fric7 v a—ilititEo ADP oghasigz -
T3 ERFRISh 5.

V. & &

BRHOBE-INFEER O BEHE KSR IC
Ca** PEEALFEHZFECTWSL5ic (San-
dow, 196515, JT#&, W&HE, 1968D) K* ks,
BT oA RERRIC BT B BRI O Bk
¥y Ca¥* BMAorOBEND B T L AHE
EBEN3. ZoziELTE, & (196492
Novotny & Vyskocil (1967)12), Van der Kloot
(1969) 03 (1971907 L DERH 5. F
Fboicik, K* R, »7 o4 L HROHHAK
BEL AR 0 K* 00 7 = A V8, EFHO
BRI ER L TlENK Ca?t (RTEMEOE T
LROEEBRHERL, Fhick->T O, R0
HWIPEZ 20 TRAVHEELTVS. 20
ko Ca¥ k> THD O, BRSNS h
BRFLLTETELICEZDN 5 2 &,
Ca* 2k o THDI b2 v F Y 7REENKC
Fli#z2dC O, EREEHEREED L VHE
25 ThHB. ElkDE 2 Ca?t % co-factor
L$274R7 5V T5—¥ b F—Eihd
LT a4 OEFERRR S, TOMOBEROE
MRERXLIERETHY, Zofhic Cat k1
o ATPase 7 8 oifMfbr VoL 5
ha.

ETHE LICET e Ca?r RNEFENIZI b2y
FY7IfEALT O; BEEEHEAKSEZ0T
ERVHEVIEL IO v TERT S, Cat
BRI P v FU TIEE I EE L, O,
BREOEME LT EVIHE E T T
Chance (1963)®, Makine & Lee (1968)) & 4345
BoTwb., LZARB, EELOERTIE, b
ERLHF )TV U TREL TR X —
BEMHER TR B K b7 v ¥
PHEMLTYS, BLAr O, EREOHEMESE
ool Eie, KY 77 4 v
YiZ DNP 2Hv5 s, 3V <A g
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T b LIRS, L2 EFE O O, EREOWEMR
Bodbhiz. 22T, Kf 74 vEl%
WML 7-kc gt s h s O, BERE OB,
Chance LHIDLEMETOFRLELY Ca?r 2
EEMICI 2 FY Ti{EAL, O, EEE
EHEMEEBZ L AEERETIEvEDL
Bbhs.

KicgE2icEzbnszl, Thbs Ca?t
» co-factor {EfIZEELCT & % 2%, /IMRL
(1972)D X MBFER DR FEER T H 57+ AT %
VY5 —+% b 3 F—¥nRgBEmEEo Ca®t i
IviEHbEhaZ LEREL TS, ZDX
I nEEEE2LL KM RSN 7 =41 VIR
Biclobhs O, ERE MY Ca* 1z Xk
DIRERERER OB M RIC L - T, BILEERR
oEBEREMT I EPFEE LELONSD.
Lo L, ARERTE, BBGHEZELRL Ringer
Wi 7 Ry B & 0/REBERNT 5 L£950%
o O, FREOHEMAEFED NS, LiL, ©
FThb50%0EMNTH Y K b7 =4 VOR
TOH 5 ~ 6 fFIC 3 L IF T+ — F —ME
Pole. Ee IAA QIR 5 EBR T,
KY %7 = A VEHINER, EOLELG L 2ER
BoK R, 774 vHRBEH LKL &
it s FUERoRERRMLTHERM
Ringer #% & 3 ERED K %8, w71 v
PERERTBZL, TRVvFrIYy, JATE
VY vREDOHTFa AT IVERMLTY
O, EREOHENBED bV & G,
PEH, 1972107 ¥R RBRIC X VHER L T 5.
2T, chbozkky Ca*t itk > THE
PERERMEE S h, REGoBNT X -
T 0, ERECEMES EETOTIRL VD
LVWIOIELFRBELRATRER bR VEEL
5.

RN T 7 F 343> » ATPase
28N Ca* Lk o THEMbE 3 v o e
Kb 20 ATPase oL bic X 0 BN
ADP 2388mL, Zo#E, O, BERoWEmE: &
FrzlbErzbhs (L = 1968)0.
AEBRTIE, KY 218, 17 =4 VHROKE

DRI T v 2 — ko ADP 23 0.2 ~ 0.3 ¢
mols/g #HN+ 2 = L A58 e (Table 4).
AEBROFEETI: ADP B0 FERk IRk
shTwvizv. BED ADP 0B ELEH
BOMHKEL VEERETRIbOTHY, EHHE
ADP ofgsettn ADP 7z ¥ &8 e @ 4 B
T 32 L 3EBET H 5. 7277 Seraydarian
(1962)16) & 1% 7= — A HIHNE, EESRERRH
&%\ ADP 0B &7\ 7 V= — Vil
o ADP 13358 »> ADP & %& % nEgsE > ADP
T Y R o ADP 0909, 25 EHE SRR
HEETH B L 2HERLTS. Lk oTZ
No0ELS KR, 17 24 VHIFEORHR
R, B0 ADP oghnaid 5 o L 3Rl
BILRTERLERS.

DEoRRRELY, Hm OB OINE
K Rp 7 oA v ERMLEBCRED bR B
0. ERE o #EMoFERO—> L LTUTICR
N3 LXHhBEBREE L.

FTabb KR 7 o4 Vi & OWIeRm
XY, FhiER (R <F/NIRER) XV ERE
o Ca*r PEENHML, #WLE Ca** 28 Ca*
KiFED ATPase oiFHEbEED, 20D
Fiitrho ADP Bo#yrslEEe sh, 20
WRELLT O, BREOHEMB LI BD
CikavrEbhs. chbicELTE, &
BEOIEELRHABBLETD 5.

V. & &

B % Ringer #Rici2 L, sMko K+ @i
RIS ERLY, b7 = A YERMTSE,
Kt BEb00 DT oA VIR LT SE
o O, FEROEMT 2HERBO OIS, Zh
iKY o n 7 = A VEORMMER & ik
> T, BORBRNERLEhZboLEZLD
h3, ZoBKERE-ERIHL D OMR
DEEDOLDOBPHESHTWBY, +OREH
HOFMICEL TRRECRHTH 5. EED
B OBSER PR SEEICE > THET 3D
PECHIFEERINTIENT, AV TV
R /39— FEfg (IAA) ETPOME LM
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1. %% L7 Ringer %z, 7 K g,
EAEVEET NI YA, BTV YL, S
BIVERTMNYIT AL, a~nZBF YT LAED
EEEMzz%, 6K b7 4 %%
EBMLTKY B8R, b7 o1 CHROFKBIRE
*Hs Lz = 5, Ringer ¥z Kok
DEEBEHRMT 520 o O, FEBuL, #
503+ 5. zhicKL, K" &7 =4
YR, BB OA o7 Ringer JEhTH o
BB BB RE B 5.

2. >5»L® JAA 2% Ringer iz
LTRBCZBZ K o 7 = 4 VEHEMLT
K* SRoOBHEE R, BHERRD 5
hishote, THbbLIEER LD O,
DEMBED bhie.

. oLt YITvLY % & & Rin
ger Wi, K, 74 %K
ML THED, AV MHEIZE T
Kt 308, #74 VPREBHAL L L & -
7z. LaL, K* 2374 0fvic DNP
ERMLEZbd 0T, O, EROBENATED &
iz,

4. Kt 3 7 = A4 vEFRML, 0, #R
DOEMPBER D b ZBEOFPOERY Bk,
ADP, 7 v 7F v Y VBRDERET R oTc L &
5, EHY L ADP (71 a— ) o
BIEHEMLZR, Z2vT7Fry) vBoBRED
L.

TNhHDERERIZ LY, KY 74
L%, BMLEZBcED bR E O, EHRO#HM
BEICOWT, 2, 30ELER TR -2.

, X 19
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Carotid sinus baroreflex effects on instantaneous pressure-
volume ratio of the canine left ventricle

Hiroyuki SUGA*, Kiichi SAGAWA** and Artin A. Shoukas**

Department of Biomedical Engineering, The Johns Hopkins University
Medical School, Baltimore, Maryland 21205, USA

Previously, we found that E(t), the time-
varying ratio of instantaneous intraventri-
cular pressure over volume, was insensitive
to large changes in preload and/or afterload
in denervated canine left ventricles)H567),
However, the peak value of E(t) increases
and the time to peak E(t) reduces signifi-
cantly with either electric stimulation of the
cardiac sympathetic nerves®4 or administra-
tion of catecholamines?. Our theoretical ana-
lysis showed that the peak E(t) value and
time to peak E(t) represent the force and
shortening velocity parameters, respecti-
vely, of myocardium®. Based on all these
findings, we concluded that E(t) can be used
to explicitly reflect the contractile state of
the left ventricle®?,

The present experiments were conducted
to study the effects of the carotid sinus
baroreflex on E(t). Three 20-kg mongrel
dogs were anesthetized with alpha-chlora-
lose, 60 mg/kg, and urethane, 600 mg/kg,
given intravenously. The left ventricular
internal volume was accurately measured
with a modified cardiometer cup (SMEC)
and intraventricular pressure with a mini-
ature transducer (Konigsberg, P-21)®. Ve-
nous return and therefore cardiac output
were maintained constant by having a right
heart bypass pump at a fixed flow rate
(about 100 ml/kg/min). Changes in total
peripheral resistance could be obtained
directly from changes in mean arterial
pressure since flow was maintained con-
stant. The vagus nerves were cut to eli-
minate any effect from the aortic arch
baroreceptor.
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The bilateral carotid sinuses were isolated
and intrasinus pressure controlled by a
similar method as previously reported?.
Mean intrasinus pressure was changed
every two minutes in steps of 25 mmHg
between 50 and 150 mmHg. In order to
simulate the physiological intrasinus pres-
sure waveform, a 1-Hz sinusoidal pressure
of +25 mmHg peak to peak was superim-
posed on the five mean pressure levels.

E(t), the time-varying ratio of intravent-
ricular pressure P(t) and volume V(t), was
computed as P(t)/(V(t)—Vd), where Vd is a
small correction volume®?D. The Vd value
was determined at the beginning of the
experiment in the same manner as pre-
viously described® while keeping intrasinus
pressure level constant.

"Figure 1 shows a set of simultaneous
tracings of P(t), V(t), E(t), (dP/dt)/P, syste-
mic arterial pressure, and intrasinus pres-
sure in one of the dogs. The (dP/dt)/P
parameter as a conventionally used index
of contractility was obtained solely to be
compared with E (t) for different intrasinus
pressures. With the increases in mean
intrasinus pressure, ventricular systolic
pressure decreased and ventricular end-
diastolic and end-systolic volumes increased.
Simultaneously, the peak E (t) value signifi-
cantly decreased, and the time to peak E (t)
increased. Further, heart rate, (dP/dt)/P,
and mean arterial pressure decreased. These
effects were manifested fully within one
minute after a step change in mean intra-
sinus pressure. ‘

Quantitatively, with +509; changes in
mean intrasinus pressure around 100mmHg,
the peak E(t) value changed by about +35
% ; the time to peak E(t) by + 5 to 10% ;
(dP/dt)/P parameter by =109 and mean
arterial pressure by --20 percent.
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of E(t) between the two experimental runs with mean intrasinus pressure of 100 mmHg
which were obtained before and after the run with mean intrasinus pressure at 150 mmHg.

These results indicate that the carotid
sinus baroreflex significantly affects ventri-
cular contractility as well as heart rate and
total peripheral resistance. This suggests
that the changes in ventricular contractility
participates significantly in the baroreflex
control of the entire circulation. Although
heart rate changed, this may not be the cause
of the changes in peak E(t) value, from our
previous finding of the independence of
heart rate and peak E(t) value®. However,
decreases in heart rate must have contri-
buted partly to increases in the time to
peak E(t).

The carotid sinus baroreflex effects on
the peak E(t) value appear consistent with
those on the peak isovolumic ventricular
pressure reported in literatureD. This con-
sistency is reasonable since the peak E(t)
value is known to be the contractile force
parameter of myocardium?®.

In conclusion, we found that both the
peak E(t) value and the time to the peak

were significantly affected by changes in
intrasinus pressure. The present study
further substantiates the usefulness of Eft)
as an indicator of the contractile state of
the ventricle.

This study was supported by U.S. Public Health
Service Grant HL 14903 from the National Heart
and Lung Institute,
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Sleep-wakefulness cycle in adult rats suffered
from icterus gravis neonatorum

Sigehiro KIYONO, Keiko HASUI and Kazuko TAKASU*
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Aichi Prefectural Colony, Kasugai, Aichi

Severe jaundice in neonatal period is
known as one of major causes of develop-
mental disabilities. Recently, Yamamura et
al.l) have succeeded in establishing the
fetal and neonatal anemia and jaundice in
rats using phenylhydrazine applied to the
pregnant animal. We have tried to study
the functional disturbances in adult rats
having survived the neonatal severe jaun-
dice with special reference to the sleep-
wakefulness cycle. ‘

Seventeen male rats (3 ~ 5 months of
age) of Wistar strain were used. Ten experi-
mental rats were born from dams treated
by phenylhydrazine hydrochloride solved in
the phosphate buffer solution (10 mg/kg,
ip.) on the gestation days 17, 18 and 19.
They suffered’ from severe anemia and
jaurdice at birth. Seven control rats were
born from the non-treated dams. Females
were not used since it has been established
that the sleep-wakefulness cycle varies
substantially depending on the estrus cycle.
Electrodes were implanted to record the
EEG, EMG of the neck muscle and eye
movements. EEG was recorded from the
bilateral parietal cortices using screw ele-
ctrodes implanted at the location of the
crossing point of two lines: bregma to
asterion and lambda to pterion. Polygraphic
recording was made at the paper speed of
15 mm/sec for 24 hours after more than a
week of postoperative revovery. According
to the polygraphic features, the sleep-
wakefulness cycle was divided into arousal
(Ar), slow wave sleep (SS) and paradoxical
sleep (PS), and the ratio to total recording
time was calculated in each item (%Ar,
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2SS and 9PS). The ratio of PS to total
sleep time (PS/TS), the number (PS-NO)
and mean duration of PS epochs lasting for
more than 40 sec were also calculated. An
epoch-by-epoch (20 sec) approach was ado-
pted for scoring stages. EEG was analyzed
by a conventional frequency analyzer during
resting arousal and PS. SS period was not
analyzed since it was composed of various
substages corresponding to Stages 2, 3 and
4 in human sleep.

Background EEGs showed no abnormal
signs through the sleep-wakefulness cycle,
and the frequency analysis gave no diffe-
rence between two groups in any frequency
band studied (3, 0, a, B; and B;). The results
obtained in sleep-wakefulness study were
summarized in Table 1. The between-group
difference was not statistically significant
(p>0.50 ; Student’s t-test) in all items except
the mean duration of PS (9 Ar : t=0.5620,
df=15; 9SS : t=0.7416, df=15; %PS:t=
0.0888, df=15 ; PS/TS: t=0.6550, df=15). The
mean PS duration tended to be shorter in
experimental animals than in controls (0.05
<p<0.10). To test the reliability of the
difference between two groups on this item,
Mann-Whitney U-test (one-tailed) was used
because of the small number of the samples
(5 control and 7 experimental animals). It
should be added that one case in 9%PS and
one other case in PS/TS showed a decrease
of more than 3 SD of the mean obtained in
controls. It is noteworthy that the abnormal
deviation in the sleep-wakefulness para-
meters was limited in PS. Figure 1 illust-
rates the averaged distribution histogram
of the PSs with various duration. It revealed
that the PS episodes with shorter duration
were more and those of longer duration
were less in experimental group than in
controls. The fact explains why the mean



Table 1.  Sleep-wakefulness cycle. The blanc
spaces are to due partial accidents during recording.
Several items, nevertheless, could be calculated
from 2 out of 3 full channels. Asterix means the
abnormally deviated value of more than 3 SD of
the mean obtained in control animals

oA %ss P8 PS/TS PS-NO  mean PS duration
Control 1 18.8 12,5 8.7 16.9 % 54 133.0 see
2 2.2 49,7 8.1 13.9 L9 137.1
3 42,0 49.8 8.2 ik 1421
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5 48.3 43.8 7.9 5.2
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Fig. 1. Distribution histogram of PS epochs.

On the ordinate the number of epochs =+SD during
24 hours is given. Abscissa : duration of PS. Notice
that the PS of longer duration occurs only in
control animals (open bar) and those of shorter
duration are found more in experimental animals

(hatched bar).

PS duration is shorter in experimental
group than in controls since the number of
PS epochs showed no intergroup difference.
Tamaki et al, using the same material as
in the present study, have observed that
the active aviodance learning in a shuttle
box was severely retarded in experimental
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animals. A decrease of 2%PS and PS mean
duration was found in adult rats survived
the neonatal chronic arsenic intoxication
(Kiyono et al. unpublished). Since the first
report of Petre-Quadens and Jouvet®) in
1966, it has been consistently observed that
PS decreased in the mental retardates both
in children and adultsD2D5HDN10), In mice
it has been reported that there is a positive
correlation between the PS amount and
learning ability®. Our results suggest that
a certain abnormal deviation found in ex-
perimental animals would correspond to the
clinical observations that a part of the
young adults suffered from the neonatal
severe jaundice have low I Q. s.3

Thanks are due to Dr. Yamamura and his col-
leagues of our Institute for kindly affording us the
material.
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> TERTEDLLVIWENRDZR, =V IO
BRRTER2 N T A b iNkERENE, VER @
BRI S ALB B S 25E X T SEE ORI
BHAINTERB L CHHATES. zokothk
RSP EHCHRERCEEL S X ELESC
&, EREHREMEBEIRSHAEIAL, R -
HOBEECE PR~ VRFTE LD, =
7 b Y ORIEBRIEEANC X » TREREE
BRFTWHTLHPREEIND.

6. LEILE LM PGO /1 7 RIFFEDITR
#ds L UIER AR AR AR B R AR T OB

b $R

SEBOHHICONT

L RS T 7 v, EREE, SHEE (R

WIEERER, W, EIE)

HBIVIRERE R & REBIAVIRBGER)F & T3
EIhH3RBHOEBCELTELVERED 5.
COBEEIIEREF TR L VHER TR I LT +
~F e 737~ VVREAGHOFEEZRLCWS., AH
IRFREBR I BRI 2 IR & U COMUER ik s
XOBFEREECREET 5K T « —L FER
(PGO 221 7) B LEORECAIL T HD T
T EREHREINTWS., Z0EL2ZTRHTSD
D& LT PGO A4 7 HHEBFHIMUBIR AR O
BRI R R R O R S SHE Th Ty
5. .

DX 5 T OBENEREORIT E » TH
ERDEELOE, HEILOEALBEOAN
CHRFRMESTESELZ - TV EPERETSBZ
LThD. APETHERRER TORMEDORLEX
IR SR EREE OZERC S U THER
MRS ED X 5 KHMHL TV B,

F 2 VENEVEERET 5 Lk PGO
AN IBBRETBHORFB L. 7 I VTR
Btl, ATWETT, PGO sk & UM
IR BRI R O TR D 7o 8 DER & iS¢
BIBSRET A U, TR AR X 0 T
OEREHEMZTH L. PGO R34 7 H#H
R T B AL OIRIBIE— TR Lie, T O
KIFZERIM: B X R IERXERHEOTH CRD S
N, EREIBR, 1~3BOEEEEDORL L
HBEOWTREEWTHRLRRE.

RIS E D 3 B R —ERPIEFCZEL T
W DT, ZOEREITX > THERROMMHE
HifThabitT\ng E1xE 2 v, SHERMOIT
E—BERSBOSTEE, PGO A1 7 RERE
CHMA R AR oA AR DAL O A e FFE L
CVWBT LEFBTS. hOoELF L LTI,
PGO %<1 7 ZBREN OREHFHOLE I FH F
X o, ThislERARANEZME LT
00 b ENIR.

1. 99 £OBHBREICHK B L 7= dominant
focus [ZD(T ’ B

WO (KK, B, S04, IDRBHE (R
K, AHEBE, HBTE)
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BHERT W, v ¥ OREEBEN T
RIFTE OEBIREIR R ED, B A OBIEERE
Bx#L V%27 L, dominant focus R X,
X, FHis EOFERBIT X o THURTE OES 23
5 E WS HEEX Rusinov 0 X DiX U D THE
Ihic, EELDZhEZBRA LS, EELOX
T OB HART OEB Tikin <, £ OEHE
B THotk. ZOEHKIE Roy John 0¥ x27-0%
<, FEHH% L MIBEIEE & 2 A5 THEb
THERATR » IofE R, BRI U OB
DEBBREHES VIO TRAE Y. ZhiRBLAE
SRS e b BRHAIRTE O MR H O3k T
HLEXICV. LOBBHIRDL LD THS.

1 BpeA OEMGEREERETEICS 2 T HIE
By & @RI  EAMRR L D 2 in v,

2. ERBUELE X HFF, WU ORI 5E
DTERILTWEEND 5.

3. BEZR VP2 LBI B OREELE
WHRLTHS L, SHAUBEOEMEHSEEL
Twnb.

4. FEF#ELBE L 2HAbETRENEN
PORMZHETE 2 T b 2 AROBREL X
7.
HE DB ARHMER T Lrdic bk
X, 3 X O EEENEC VI HIRTE o JE ihiE
B& 3 HE (arm area) 2% 0, T h L EL
T, L ¢ LEED 53X adversive movement
ZHA2T1REF (premotor area) 3B 5. HBF T
LRIBOBE LT T h ¥, arm area BT X
LTI DR S L, (R D B v il
$hERE S 5. BEERICEWT, FEREKCET
THHAIRTAR IR R S 25#2 - 72 @ ¥X, premotor
area |z dominant focus kL iz Ltick v,
Z DORHABTR DRI 1T xF 3 B{RHESRES,
¥k, FHBEEET XD trigger MO THS 5
LEZ2 b5, Premotor area [BET 52 Dfh
OEREILOWTh, e dominant focus %
BRTBZERELT, TRTHERINBLVIK
HEE Xz,

8. IR EE)CARI LA OB R EaTE)

FRILEERE, SRER (K, E, $—4H), 7
B R (B4, KRR

AEERE (EBIR, AER, HESR) PR

& P & 1

ERCRLAZHBRLIELIERDORDER, £
DRREI DWW TIEFESH ST, gk b W
BEB DR ELZT 555, MY AOEECL S
&, artefact THBE LTHHAZTHATV S,

e b OFERE b2 & BR S E CRRsR U e il &
BEBNC R L CEAEmMET 5 &, FRE ol
7o oV BEOERENTHMRD bhic. /Yy
FERICZADTOAY — Fo4r v —BEigse
ZRAVTD, v FOEFTEAALLE ABE»
LEEFRLThH, IORABMEE»HOFELHZ
DEERELNE P D, 1 VE~FVYAELED
> artefact iz X % DTV,

BHE_ R ORWEIF P SIFER U X 5 B e
HBR B, BT AESBRAELWERE{TS
5 LBRBTRFINDS, HIRRETIHIZEAE
HET3., BREOCEATHERSBCLSEZLD
BhiL, Bielesztdbdy, FroBTi
AT EbDHD, RS BREMOARE
EOEBHT L. ULy 4 ¥ OREME TR
Wit s, RERBHCE &R BRELEMNEEIE
Zx biviz.

T DEIRD B B O WP M A2 B O IR R Vi
P HOREMBERMEFEEC X 50 TIRRL,
DR = = —r v OlNED spill over Lz
RDTHHLH LHEZTWE.

9. ImE#RENF O KEEBIRBNAY S

R =, B AR B, SAE)

BERRERDOERZ BT 5720, Lo
BREZRTHLEEHIROPEL A5 LEBD 5.
AEBRTIE, ZOEEHIRE U CREERE BV
7o,

v UR VEREELIch 4 7 S FOMMITE 1 A0
MSEBNRO A TR S¥, ZhicflilERHER 2N
LCTRIEZMA T, RMEZER» SaknEL
S55RDEVEETCHBRRCE k. FAmE
REY SR S w7, SMUBEBIIROERRS BX
BREMR AR C, REBIROIAHE CHERO S
PRSCSTHLI.., COmMBITHA LY = 2 —
VEERR VFCERL, WA, BHEEZTEL
7z, MAEZLL D & SERR Y 7 ORHED
BT BIcd, FkBEERFOBELRL
T DR RIERZ (T - T2, KEEBIIRER EZEL
Zd & SERAE Y T SO EOE LA RkD
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5729% 5 1 B0ERRY 7 2RBlcEEZ O
FZbeaek U 7o, KEEBHRENE % i 35,
60, 80, 105, 130 33X 155 mmHg & L7z & &
COEDRERZ bV,

1. KBEEIIRIC oW CE-AR iR &Rk iz,

2. REBEDIREENE FE 28 3 ¥ 106 mmHg D&
&, ROABAREVEREOHEMBRA D bh k. &

7o, AV RBBEIIRERE OHFN T 1 T 35
mmHg QRS /MW RBBIREREDZ 1L 23
Z bhiz.

3. ZHREIVWKREBEIRAKZLIX 60 mmHg
DEREORCHEDbN, ThIXERMERDOKE
BIREREL V0% ST METH -7z, Bz, H
WHERE OFIFRPY T 155 mmHg ORR B/
XVWABELB L bhic, 2E0, BWERED
BrEZ LK E <, EVERE ORARE(LRX
Eo o,

4, KEBEIIREREZ KL X b b 6.9%8E
NT - & DIEIL 48 », KL X T 538
BhTY 50RO 2B L.

10. IMFiEENEED cardiac contractility

Bk e, BN OB B B, HA)

v HEERAVCRLEOHEC X v fERIhD
MEREHRSR & LROIRE L ORfREZERT 57
DICIRE DIIFER O B OELE L ICHETZ
Mz T &R, £ OkEE minute volume % stroke
volume % IEIRE) & WEBAARTEIET 52 & &
bhotz. ThbbiE RRETEOEEERT
LABSER L. SEEZOLEHEDORS D
BERZHRT 35 —FKE LTOED contractility
(C.C) oZEHxHEIE L.

C(:eﬂmﬁﬁﬁMIL%x%v{x&f,/
Z EHEIRE ORI L ESER v o Tfiik-
Fo. ErLipHEOBHIRERTT, LDHERERLE
Rz ML ChELiEEhT, KEEREZ 5 v A
Fa—Y—TENLTREELR. ThLR2EHFER
PRI E D & i FRFRCAR Le. MUEIRB) ORI
HEAREEZ W

mEREC M C.C irFACEERE L, Lial
B3 X OGS AENCEIE L. OE
K ER & X O SOERPFEMMEIC SR bR, §
7530 B 19[E D ERIZ 33\ THUE BHRRT O T E
¥k 5411, MEHRE) © K C ¥ 183428, THTCIX

125+26 mmHg Th - 7. IRBHKUEIZ104-26,
P EVE 4315 mmHg, FE#Av: 17.8+£3.0sec TH
o7z, Thicfkd C.C. i1xtiE 7.943.8, IMER
B)DE T 102450, ETH 14.8+65g Tho
7o. B OHEUIXIE 261154, M/ERBIDET
227474, THT199+79, DA ERZTH TN 241
+68, 225--88, 168+78ml/min TH 7. ZH
5 X D EHE U OO BRI B i EIRE DK
“CVX 254 g-m, [EC1% 286 g-m C, ETRHEESH
BLBORIETR LG UAET T 2HEm3 55
hiz.

DL EofS R X v fmEIREIR T LR S O
HERDEA T < & SRR IO AR I RRRE DR
BZIBLDTRWZERBE->SD L. EBIT
mERE A ULE R W LBRORRIMET T 5
BT d 5B OBRPIC X » THEROET 2
ivwtws bz s,

1, GO MRS mEC 3T 2MR—
)

HILRE, IWWAEE, AWk, BICHEK,
FINTE, BEE= (KB, B, #£RH)

AGLERE DY ELEEA C, a-chloralose FRERA X D
EfMR 3 X O RBEMR kL ECEIRIEL
“SH#IE’ @ 1volt, 10 cps TRFECBERIGE,
WD 15 volt, 100 cps TIXFLEBKE RIS
Flct Z LERE L. SEIRAHKRTHLE
%z cocaine block & compression block %
IR - T, ZOFBHRIENLTh ORI X 510
EREPELT 2B 2HF ME & REHRER
~ORUHELHHG & ORfRE B,

J51% : Vago-sympathics nerve Z4JHiL 72 a-
chloralose FEE:4 X &\, AWK T T, Ef
WREEN L, flexion reflex %3 23 EIE%E
E#4EI8T U7z, Succinyl choline Dk S TH
sig AR L, SEER~Y T T A REALEIE

7o, PERFVE stimulator 2V, FEEERER
0.5 msec DG I ¢, 1volt, 10cps & 15 volt,
100 cps DOFHC0RRHATRR » 7o IRBHIKER
fHvx 10mm % U7z. Cocaine block % 1,000~
5,000 fEFRIEIC2cm OMEEEZE L7, Come
pression block I 2.5 cm iz 1.6~2.9kg/cm o
FAEZM:, BwI AEohicdsMREedh
LERMFITL D2 T 5B 5EAETR -
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.

B : 1261 DME A i X % cocaine block
AR SR X D RRBAGEN20R I BB
% ML D KREE RS (MDR) & “S435i8° i X -
THIBBIAEBIOM I RD 5RARE K & (MPR)
DORFERE & #IL#B3 5 &, cocaine block #4iz
MDR control D50% iz 5K (half time)
13104+6.0 (S: D) 5Tdh 0, ZhiTst LCHIE
% half time 3.943.5 (S:D) 4 & B HE L.
Lichso TH L PR BERISHBER G X ) £
1H%& L7z, Compression block % 9 iz ffiz s,
“FRIT T X BWERISHERD bhik ik
FERUT, "SR, T ARERSIIEE L,
TN BMERSEE/iBERT 22 2% 65T
Ble. Uieht-> TEFR#ROR LB
X BIMEREVE input 0K CHELS X URBE
DEFZETHIDLEL BRhS.

12, 350K 5 - mABHdkds L O BEHESIR M
NagZICh LIZTHE
FINTE, REEE=, FE&L, BEED 5
KAEF, BRE— (KBKX, E, B2RE)
NV boULE R — LR R 2 FV, HEHIR
REH T —FNAEBAL, FOMMAL O L~T%
P CERIREEZ LR %72 2 ADERIAH %
SEICHE LS, ZhiEHREROLCIE
%%}ih? 5 > MR S, WhIZRIBRN S B8RS
M (B IREAR 18em H0) Th -7 (T
0#%HW¢®E$ﬁP$¥ THE). £O%D
EBRIGTRBHIRC 2R WiEH 7 —F L ORIk
WmZOBOEIX VN 13 em OF SCEE S®T
FEREHI B ERIR > - B X8R, wWTFhbEs
3.8ml OEHEMABRBRZITIRY, 7 VTS5 VA
R X DEBRET S - MR E 721336k 5 - ko
FMTEROZ LR XUCB kT 5ERYE, B5

EFEENEOBRMER LzbOThHS. DD

R —FERE LA L .

BEEHIRM Na JREK% Na A-V) bRk
ETIHER R BB RIR S - Mic X DD X 5
RELERT .

1. #fH8RF Na A-V 75 — 1mEq/L X Y E7
5% Dk, HEKWEHIRS - mk, GFR, RPF,
FF REDBERRITERETH Y, HinnSs
%> - Mz it GFR, RPF 1334 U FF 13 -5

= W 113

LERALBREROZEE2ED . LArLvFho
BAWbRE Na PRI U, Na BRins
WREEIL, Na A-ViZEHR~BEL, Srbis
BRI Na 235 Sh s 0 & Bbhi.

2. %8 Na A-V 28 — 1mEq/L X by Hi
LEEBLEDND D OTIE, RIEREE 7213k
HIEEHIR S > Mic X b, GFR, RPF 7 & D&
BEVERAIRRA L, NaA-V 13— 1 ~— 2mEq/L
Chdo TBEIL, FRNEHEromoEEckD
FTTRREEBESEE ST izd 0L Bbh
5. ‘

3. Na & Cl REISREECRVTD, FH
BRIz VT dFEMBIZELL, Na & Cl 1348
o THBET2dDLEPN S,

4. FIRS > MRS B Nat 2580k b
I Sh D BRIELE ORIRIER O B <
ZERRERRIEDL 5 cBbhs.

13, WRROBBERIBIC & BB E

MRRETEdL, RE—B (SEMA, D)

BE, HE OIS o L ORBRE-REEH Ok
DECHBEZRAET 08D 5 2 & 2HEL
7. SENE, EEEERRAB ORI X 5
i, R EX MR OB RS oW
WAL, oEoREREE -,

1. ERR ORI ST 5 Y neu-
rones DFTE%2 &5 iz, LEEIH tapping %
e T2 BEREMEC LRSS XV TERES
mm OIERE ¥ COREZ A, EAFCERL
TRER, AIEMELE s TREOEFELD 1mm
PHAmm LG O, EEMCIEESHIY 1mm
25 3mm SMIOERAICISESSE L L T Vv
oo ik, ERCHWRET v MEKRE 250 g N4}
O Wistar RHETH 22, WHROISE ARG
D5 2 TREXMWEPRE OB IT—F L.

2. EREOIEEER X fast green FCF £ D
v 77&“"‘{;"&/]\ T = = v MEBOHEET

, LEUIEOEERIBS IO THOTHADE
iaﬁuigﬂciq‘*ﬁ' %4 neuron OSEREE # KT L
7o, i, EBRETH, fast green BFEEAC X
LEBRAGA O marking 21775 - 7.

3. REUMGOEERBET LT, FPB:‘Z.Nii_
WEISHE IS & %2 77§ neurones &BNEISHEE %

% neurones 3% D, ﬁkf%:%'ﬂi&@ﬁ'ﬁ@
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FhikkOkE Lk 5RBREOBILHPED LN
.

"4, FEIEoml neurones OHITIX, BAREED
BRI VEIMEEIhE O, B Sh
5H0, BXUELEEINRWLORBH .

5. FEREI RIS 5 RIER#: AR neuron
D= v KT L FEE EMG 2RSSR L7
s, MBS b=y FREOHMCFE
AL THs EMG BSHE L. ZoRA, AR
DR DEXYIR tapping HiC X HEIE THE 3.0
msec TH - 7.

6. DLEORRBEBRERIL © X B FREE

VX, FDIEREALO stereotaxic coordination 3
X ORI R DEE R s D =R MBS
JMehkTsb0Ths LERLE.

14, HEFHHOBETRGICES T DMEHFREDOR
)|
£ BB (BREEsx, B, 4£H)

BT ESI O, WEREOZAIBTIHE
A L EEESEEOHRCE X T TThE
B X%, ZTOHEEROBERELTHEESHD
LDThHB. Ll, ZOREERIEERTR
we, D2y ABOBCRECTERIhS. L
S BE, T OHETERRBMARM O T HETI T
X > CEbh, BEFIRTVwHDOTHELIPEN
SGREMNET D, BB Ly ¥¥, * 2 2#H
L, BTOEDEEZF TR, HEEFHRE, 8l
R, MR, BRRES» S, EMEEER

LWEEME > DOMRETS. ik, EBEEO

FIEL L CHEESH D VIEEEHOHEN
ZHWE., FRENOMRIT T 5H T EHEDM
M, ZEERET X 5 FOELE BTN L RAE
Wi oOWCHER Lz,

1. SHEEN TIIEET OEE)EE OIBIVI AR
Lizbh DR BREFELIRRETH 5. &,
flaxedil JEBI TR XD RWEEEZ ST, L &R
TR 2ERTEnENEKcXk-Td, &
BEBYS ARLRV. 20EE REHEMRT
BB SRS L URE T OE BB L O
M 7c JBE A BV, I SV R THRBLL 2o RERRY
B Eb 5. , :

2. DR, WENSEKCEBREAIZERAT S
LETEMRR O T AR E RIS RN T 5 (R

&

WAERAERPLOBON B 5 O THKIELER
V). DL E, REENOESEEOMAITE
ThHH, SEBW CREERSHEROERLE
HERKZ 5.

3, DRSS, SEBHOWT HETX
WETEBCRE L TART 5 Vb 55 2 RAE
B HESTE T R OB DFed: & £ DHIAI OB
FROVWTEELRREZEETWH LD LHET
x5, S

15. 5 FOREFEBSMUSHC IS B RIS
b DH ‘ '

wsrE (BREA, B, R XN #®
(&RA, B, $I4kHE)

5 v + ORRTESMIE (LH) ok H3T8HE
(area 10, 6) » S OIEZ BRMEBEAMER LV
FREACHI L. LH T 5 Btk B
T4 & —vE CAT kb poststimulus
histogram #{E% &, driven, non-driven type
D2 AEING., #2T, LH ki, B
K EIE OBRESHRE /£ 5 &, 1) Driven,
2) non-driven, 3) mixed, 4) no effect O 4%
AR, A% tract (5 T#) Hic, k4
BOn 5 5 X SEBERTIOND » = (PL
0.01). %7, area 10, 6 50 LH Ofl—==
— ' VICRTBIMHEE RS L, F—BRomHoO
IREEDFHS, & - IR OMFIOBBR I D H < H
bhz (ukE P<0.01),

16. 5 v MK TERSMUEF & REBROHEERTE
ﬁ :
i, ki R, BEmZz, DERE (&
RK, B, $£48)

B TEIMUE (LH) & BIROEAERELE %
v VRVEREET » P THRE L 2. AORERER
GP wHIAL, BT X 5% 2 v, LH
= 2 — v VOIE RN CHIENFEERZ AWT
Sl

1. HRBA : GP 0Bl LH 2 2 54k
Pk & r ek BRI R BRE L. BikkoE
BRI FhFhig063 VL 243 YRTH S,

2. WIEAREHEIEVE 300 Hz ORligic d—E DR
BTREL, LH oMl oBRBesmLic.
HEHEE O N D FRRTH - T2, E BB
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BRI X - TINEDRESZD bhizZ L b
FIRABNRILDBDTHS.

3. HlEsAE : GP Mg T B IS ERR
LIBMEIBD= o — v B HiFi, [ 8 (89
%) TIERIA3I VBDOBRTLI~2ROR .3 1
7 EXNITEEL K110 3 Y B OREMEINE b
Joo —H 1R (12%) v GP ORI <3 6 ~13
% (#9300Hz) DAL 7 HFL, £0dH &IH
R o 7o, [ BD28% w153 VO
THTHE A 1 7 BBERE I NI

4. MIIPNEEE : | BT EPSP & 2 hick<
IPSP T shiz. %7z EPSP OERIC T
AL 7B LIELIER Sz,

5. ZEBRBOMBRENRE LD, [ #iz LH
OFELE, 181 LHo Al S4E L Tw
7z.

6. ZNSDERP L, BRI Zhickk
PBtEIEEhFh EPSP L IPSP 0o®E4TH
%5, ¥R1Mizz0 IPSP 25| % AE= =
~BYVTH5.

7. 18=2—r vy | B YEEREINT
L&, LH NTOZHOME» S, EEMHR
X574 —FRy 7BOMEIL DD, 74 ~F7
* 7 — FRIOIHBE 2 bhb., ThiconTlii
SHLEFHERBRNBLELEbRh S,

17. RO 7 v TEFHICHE S Mk H kD
ZE)

AHERIT, BHERN (&RX, E, $—40)

2EDA X2V, RABDAT » 7EB %
I, BRI X CREEHIRILIC >V Tl o
A¥ X OFER &M T P — B ORERIE 2305
BT - 7e. RAOEENC X % Paco: DE{LE
v, hypo- ¥ XX hyperventilation DS L %
$320mmHg TH -7z,

Hypoventilation D41, CO, {b-&HDOENE
IRELENE, FADET L, DWW THkx i BET
37z, —7 hyperventilation DAL, EhiT
Hint, 10~153ATISIEF—EEIE LK. 20
X 51z, hypoventilation & hyperventilation ‘¢
COALEMDELDOBEPBRIL D DM, HE Tk
T AP DOMED I v CO, OB, #iF
BIDWERBEVANRT S CO: DEREE X
DEHET LD EHEINK.

W % 115

Hypoventilation @ & & iz &1 28R D
Pco: DEBZEOEYEEEY, HCO:™ 02X b
Bhote, 2oz ey, Fich 3zt HExh
7z COz oW TOLHHBIZ W T BA T o—
BEEOBKRLFME D 72 b TRk o, O,
ZHWT Fich BRIt X 55 E 2177 - 728413,
DX S 18 R OEBEED BRI .

Pcoz ®ZE{Liz X D in vivo Iz 5 1F % buffer
slope Z5HE 3% &, hypoventilation DIZAI 1k

_ in vitro DOFYFGOEHE S 72 25, hyperven-

tilation DHFAIIHEILEER LETH - 7.
In vivo @ buffer slope © = ® X 5 2Lz,
hyperventilation iz isi} 2 HBks X OVEM: ' 1
—BOEROTD LHEES . BIfl & IREE
kM buffer slope %I+ % &, hypoventila-
tion D& ZVIFTE DEHH L, hyperventilation
DEERBREDENE L Loz, Zhix, Oyl
£ @ hypoventilation iz 3sVF 21470, hyperven-
tilation RFITKITHETICHET 2H K &R x
hiz.

18, EFFRO CO, MREEHIRIC DT

BERERE, AEET (&RX, B, $—43m)

CO; Hx AW CERhOLMMERAIE T %
BE, B - ki CO: 48134 4 D Peoz b &
hETRERED CO, MM ERVTRkdBh
T&Elo. FERTIE, BELSRABF (20~32F)
19BN CL MG L B D CO. MRkt %
Rk, B L. Tiebb, #HaE 21050
TSR, EREEBEE= LT A -2~ (5
— 7%, 60rpm) ZFAV, HKT (20kp) X
BRAR (W) 1EE2ThbhBig <R
Mfil7z. P72 APV —i2Xy pH & Peoz 0%
WthE D& 4D CO, ki % kbie. il
FERE, O, ~~<bZ Vo b, ~ESRE
VIRE, MAIEBIREZRRCEELx.

Z DR, ~ES R E VIREIRERTE14.2
g/dl 25, HAT AR 165g/dl, BkakHE
165 g/dl LEBARE QWA & i L e, &
TR PLEEIR VY, RERFICIENFERERT6 ~
7RECEmL 7.

AERIT I T 5HEHRD CO, Mk, &
HDE N EHRT Peor OBEWATCIRER S22
B ofe. THIXFREROHRE O Hb JBERIE
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BEX D SEP- D EEbDOLEDNS.
FESEO CO. Mk, RHKFOThE
HELCTAMBE LRSS, ERIRA LT TH -
7o, FREEE O T H~OBENL, MmrhIBoEN
ZrsdorE 2 b b, X5 Henderson-
Hasselbalch O3t 5, EIRCIIABMERICE
e acidosis Dz, —ED Peoz DE{LIT
W5 pHOELESDNE L D, LT
(HCOs;™) OZLEH/PE L 2 B, LIL—FT
13, Hb mEolne X viE@EfsRE ks

», TEOHESHRE h R, EER COx

FRu B DM DS LR OIS 2 TEFE L T8
bDEEZDLNLD.

19, #3& Pco, TOMFE(L - BT IC &£ 3 L&
pPHOZE1L

BEL LT, BERTF ERX B, $—4H)
b2—%ED Pcoz OFT, MEEBRL UL E
LETLRE & T pH RERADNDH, T
nix Hb S FomRbictiy B s EbL e
Few LA Xh, —O Bohr $1RTH 5.

4 REF Y EFOmLEE B Vv, —ED Pcoz
CoWT, MKDAMmEL B & CETITHS
pH 0% E%, SIROIUKL NaHCOs H2zInx
%z &t X HE 4 OREETFERBIZE VT,
3TCOD LTHEAN. FOKE, BRmo pH
% pHoxy @511 pH % pHred, & D % %
4pH 3% %&; 1) pHoxy 75 7.0~18 1T WT
12 pHoxy<pHred ', 4pH 13 Pcoz BMEVIZL
*%<, Xbic pHoxy O EFioh TR A L
#-. .z pH & W T, Bohr &% (4BE/
AHLO,), O.ffIEE OLENC S M h OREE
#HoZg, BEREREE)IZ, #9013 mEq/gHb
L7c v, Siggaard-Andersen @ 0.2mEq/gHb X
y 2/NE 757, Scand. J. Clin. Lab. Invest.
97 : 361, 1971). 2) pHoxy 23 7.00LF ¢k 4pH
v pH OfETicohTHA L, pHoxy 3 6.5L0F
zi% L pHoxy & pHred ORE{RVIHER, 0%
v pHoxy>pHred & 75 -7z, pHoxy 6.5~5.8 T
V3TE 0XE pH OET LicinL 7223, Peos
vy independent “CdH »7c. pH 6.5 DUT
g oBREL: HY ofgeimsisc ez
FTHDTH%. 3) pHT70~T8kF5 4pH
@ Pcoz KEME, %7 pH65~58 1tk 5 JpH

w &%

® Pcop Wit BIEKEEE, pL33 ) Hb
£5%%5, pH, Pcor KM THBZ L LEETS
THH5. :

20, oM &RLR & OBRIC DL TORERM—AN
R
KT 3, BERAE, BBEEZEE (BR %
H, KE)

AOBEC A ERREPKREL 7~ AT »
FEh, A\OEREXTHEMIHATERDLND
oHb.

FzTRGEE, ZERIORKSVHAASERRECHT
MEPLEELLE250TERVIEEX, Bl
ZHENVXILLORERE L.

EERIARIE 6 B29R TR E D 8 H2TH W X,
K CHHEMT b bEEBOBOXE T3,
WORT 6 LB TH5.

HE i =

Fu—71 210 30.0 165
r 1 210 15.0 165

r 0 210 15.0 8.3
» N 105 15.0 165

r V210 75 165
r V105 75 165
HAr om

EREMITIIMERERBE LI Y 3R (K
& 1.7~12g) 2, T O FEER R 3 {E
CTERE Lz, Dk xsics i,

ERER ORMLSITERE (1)IEFEERER) 2R
TE, ROLBDTHS.

XK & 9.27%
HEAY 9.13%
HORg N 2.22%
O A 4.16%
WK & 1.10%
vz 3ivB  511.98v%

£ L AMBCSTT2HEToEL, RO
BRI 6 B Uiz, .

REZR2IBEL LT 2 TIREERLEY, £
OFHAVIE BRSO EIC/TRS T i L
7. : - L
PR THREEMD D &, ERFEBRAKERZLE
+ThiE, 60BEOZENE S L — T Tik 2.91CH
B, -7 ClE262CTHRETHY, £58Bh &
HREIMX VHEOF SR, BRECHT 522
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X B E oW ER AT X .

21, FIRFDO Iz E RS S VS & HERF
DYSRER EITENRFZE

BEKRE, PESS, HERE, EHET, &
AT, HREET EaRar=—, EEE
Wf, AE), LN EmRae=—, EEE
W, ) ,

RS v bie7 ==Lk ¥ 59 VIERBERIRE
(20 mg/kg %183 X C*I9H I, % 7= ik 10mg/kg
#217, 185 X C19R HEREMIES) +5 LT
CHECAN, RESRBAL, —HicEHCEL
T5. ERELEFAICSWTRBROTFHES OF
Fr Lo~ REEE, TRPOR CRiA
BOZREE LD D, B 5WIERG SR
BXoEThRd0zAviz. Wb ERICIX
HEDHF, KRB © B 41, 608425
150H4TH 5.

1 HOB W BB IS OIS L IHER{TRS
HhAIEET, v MRy F RiCR T BEER
DIBHE DOEEERM ST 21T - 7. MBI UEIIHE
ot L0/ [A1368 ST Jes DS,  THRIEHEVIEEE 5 BEN
STH5. EEEBIBTERBOSFBINEL
DRITEEZEL (p<.05), HETHERL D DI
R ote L0, Fie, BRSO
FE, BORO, ERBETIXILSRAT, R
T 27317 C, WHEICIITEEESRED bR
(0<.03). LLED& L1k, ERPOEMESOE
BOBEIANEEE LT, EHEEHBEN
LEZHNRS. ks, SIEEOEBM DK I
CoWT Fox DAL YIEHEZESHTHENR
7o, TR CRHITEVL R 5 7o, Animex %
WCHRTHE ZEE U, EBRELHIRED
e 2B Shind -7z,

R ORY /5 7B TERE-ERY 1 7 1
%55 L, RRBEOBFIEROCHRE 6 R
B XD ABLEDCD 5 2 & BEDLAL
(p<.10). nRE & EFER & ORI DX ISEIR 13X &
SRS T UBESLLT VIR v 23, B
REM SLEEP DA hHESMEEZ D 5 HE
BEL BB EPLELT, KRERTELhEE
EREF O FAEIR OFHRRFE @0\ T LV,
BHECHIGT 5HBEEDOLOTHLEELILNR
5. frds, BHEMNMETRENEY, EHRFE

) 117

FE TSR RIRD b h - o,

2. TURDRBFICELIFEFTH I D LORE

FOR%E, FiF R, BEEE Ealaze=
—, FEEMEN, 4), BERE, KE % (8
BT w =, FGEEEW, EE)

EIR7 ~14B D<= 2 i, CdSO, % 1 [EEE
NESTBE, IRFICEHREE, SUNESOLR
BHEHEIND. AERTIE, B53h% Cd o
F~OBT L EROKEL TR, MK Ca*,
Mg** ~DR 8 b e 2z 7z,

ICR-JCL =% R, 2~34rHAOMPERAL,
Bl VR FBOREH 2 v e,

CdSO, & fERENIEE Lictg, SIMBNO CdE
R RE > TRRTHD &, [P, 855
EbCEBECEVZEh, TOFEEGET 5
BB, ThiThh LT, BRCIgAED
ZERTEL. BA, MCHEEALEDV T
. Mo Cd* i, 354305 T8 5
L, 4RIBIIEE A ER LD BRA V. 81
BERETHRS T CdSO, 2525 &, i
FEAERDLNAE L85, 2, Bl
iz Cd B Y R ENEE, BEbcFegis
NTPESMPREMEL B2 DN DEE, aF
12 Cd OFEZITLALEZ T WD THS S,
Mg o CAd iz 2Bfa Y — 7 & L-MRe =T
B, K5 BRI D OBBBEL, D
DEPIBD TR HRhTHS. falF~D Cd @
BITER»bhiv. zhii CdixtL <, faig
MR E T WBdDEEL B NS, DT
L BRI OTR L ERI2A I, 5mg/kg @
CdSOs 2#5% %5 &, SEONBUNHERIH
555, Thik, Cd OEENTEEC X 5 XY
b, MBAEESNZ i X B EE
Bbhd., fhckl<, #5HoBsn7HSH
Dlafficid, B Cd BMERA L TW A RS &
ET5HOTIEEV.FU 2Mfi1 v Th5Cat,
Mgt w54 % Cd Op8ix 5570, CASO, %
5 Lic= v 2 D&IBERO Cat*, Mgt B2 ilsE
LiER, EBREHEEASRERIADLH
o, HIR7 BEHW CdSO, %385 Lictk,
24FBICRF o Catt, Mgt BRRIEL & &
R, BLEOMTCHFEEFLHES Catt 0BHK
BB ERBD LN, Mg™ L TIRER
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+E

Vs h o7z,

23, 5 v FOUFHICEHIT D ERESEERSN
BREROTHICE LIETHE

BERE, ¥y, EHET, BART,
BRET (BRRav=—, FERER
Hiaf%5E 1 HE X v 38/, #EitEg% S.D. %
7o PHFBBERESL, TORER (4~
THB) CxI5BEEOKRE ZHST.
ERBECTRKBRCIAREORTRR D b h
fo. T OBEWRRER (5, 75 10mg/ke) LIE
OHEZTR Uz, B (%218 H) £TOK
TV, SHBEE G S % Billckorigs) <
6% (n=109), 5mgRCl2% (n=34), 75 mg
©55% (n="56), 10 mg B T79% (n=28) -7,
O T ED LETHIERT 5. 24850
HIGEHBIABE ©2S.D. 2 T 2 % #nfl
%5, Smg BT8%, 7.5mg FTIBLHEL /.
SHTESIMIE 5 3 XX 75 mg BTEESRE
EhT, BEERES ORI ERRP -T2,
BWEES > XA Tomg BT, KVJT5
7 OURHEHRIC X VIER, RERNEZAL5 L,
HEE, RIEIER, MHUER (PS) ofBERIZ
BEBRLNLP o T, kRIS PS
DE (% PS) 1T DWW T DO LEBEDOBSHBH
Shiz. PS OFiirisiliiZ B cHRE OB
HERTR Uz, EEREETIX 160 Fo:RiED PS 2551
BXnsl, BOMLELoRREGEHS IRk

D, 260FSLIED PS 1ERHIEREC DRME L fo. -

z D PS LR D128 iC > W T IX FET
55, WOIZSH CREBRENRDLOIL,P -
Fz. b OEMEVIERRIVTE S h T HHEE
DX VOFFIBIROBDITHET B DLEEL
bhb.

5mg DT 2 HtkOEBEHRIGEH5 &
(CS 13, US 3E»HOE®E), 1 H157, 12
HRfEgsa Lo R, RRECEEEESRD
bz (p<0.05), o

24, BEHRFIC L o ThRe LA MEH B LS
KPEICEId D%

FERGRER, BE & ESEX E, $4
1M Hz 052, Wh% watt/cm? T30
2RI FRBEAARRCVER S8, 24RFHEIRICHE

=

>
&

&

#

H LB O pseudoglobulin 43 i i
EEAkZEAIELERAZIObORBE L
2D, COEAMEOMERKREEZEIrELED
T, *OETOWEORPETE -7z, MEER
HOZLEAN, ¥E L7z Evans blue DS}
~EELTHE»BHE L.

Bl SRR H» O X h % pseudo
globulin HE AL PCHEEL, ZTOMmMEE M
HARfEI R L, BiERT 0L0.01). Zo
Sl 2 RAINFBRIE CHFEMNCbY 5 &, 5F
£1,000~10,0000 473\ Lk DFEHE DS E S hiz.
ZhE X5z Sephadex G-50 TitHi L, 4438
280 mp IR A A B 5 fraction & 4R L THE
T5E, BEESEILEEL L T, ThiE
DEAE Sephadex A-50 #fwW<T pH 74 THifR
BEROTNVREZVWAWAE X THEE LS E
Lizdz A, 0.02%/,L0 fraction iz —BE\v &k
ESRIN., OO, BRKENICIIE—
HARRL, NS 2R - T, T ok
WPte A % 3 VAR trypsin OIERZZT L \»25
a-chymotrypsin Tz bhic. 7 3 /Eaflnk
DFHEAE T, BT T 3 7 BOMELER
DL cystinit B LWHEERE Oh, Ei2, W
Bl Sh i o - RV AT ¢+ VEEBRBRHE Sh
7z. Cystine-cysteine & & B @ EWEWHE & B
bhsd. ZObORERNEH LBR LIRS
5 MEN~DEREROBRIT TR THY,
BB KRESR AL OTEA 1L sEko LT 5
Thoic. RBEERE- 2ERM ORI 6
P ERE S (p<0.01). 58O S ETER:~
FF FREEIALPRER - I MENER R
LEbNh S, BEROEFAEMENERDRER
13, TOX5R{LFHMEOEE DD LT
733 (W 1B

25, % X iRRSHEFIR OARECBIS D%
HLERE, IH % EEEE CEX E
H—E3E)

ek X b XBSRT X 0 FRIRMEATC SR HSIEE
Th5 EIREINTWSER, bhvbhiEs 4 v+
FC, HEZERMO S bR L —BEoRE
ZELFRDDBHZ LEERL, TORBLER
LT&E7. Thbb, 1) XBEERELZIERCE
51U 72354 500 r FEEHliC O AR HFRD B iz
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(FURFEH I 500r REFHRBELEZ S0, YT
YHMBERZMHA L. Itk 9Co-r f 500 r BBEHIT
DEWASFIRBSIER S W), 2) FEE, B/, T
R & ER AT RS U 7oA, IREHEE307 140
S ETHREZ D ORRPIBR I, FIROE
BRI oZEBRD BN, o7, ThbX
DRIRVE, MUK % & TR AR di ok ¥ B IRands
RO WFIRWE E 723 FUR R E D
REC XD 2RMERC LB EE2BNE. —F
XHBHC X s ETOBHES LR R L L T
5, 1) AREZ7v7F=v BUTF2)- 27975
VARREDHEINT 2R mL 7. 2) PSP
BRIV IR B OB AT & 2 S TEB g X h
7z, 3) MBA&MEIM R Na, K imE R332 (K
HR), Rep Na, K BB IZRE OF T 55
WER U, BT X 0 RIEEESEE SRR
MIEEACE T OB R I ¥ ORINEEHE T 2S5 E3EF
RERRL, ThizF&EOHEM (WS r0EMm
FTHROE(LBHA I ) B—HERLTVS
EEZBNE. AR VFIROCE R MMk
DB EBBY LEXRR L MKER 2R L
Fl—h A FFCEELILE A, £iKCBHL
A L2 EORE, PSP Hift, masiE
Ex X CRh 7t OEESER I, 2
T, BEOWEE DM, HlmEk, RmERcoBL,
F—# 1oy ¥eiftliclzs, ORI 0H
MRS CRRBWETL 2RI - T2 b 2sd
bof, RMEFKBSTRARPEZHCIBE S L
72, ThB XD AT, HXBEBEEFRE MK
HHd5C LIIHETH S, FORCELIE
EBbBLEZLONS.

26. ATMEOHBMAIMR—KEIAR & 0 Mk
E/NEX, ® BE BMHKX, B, $—43)
mMENETHREFEAS W T v BATOEDS
%, Dacron #i#t L Teflon fHifer TN Fh A Y
¥ AMS PR i LA Bl cowT, &
DG -E R & SRR 2 5 BRI T X
DHEIELZ. I5I, ZOBRIMEZ1 X0k
TTRBIRD SEBIIRCE 5 KBIRABOUE & it
Bl

FHE AT OMRE 533 5 HEERED
THED - Tohd, KBYIRAZF 510 ORI
CREL, MEOHICELVWEENRD LN,

% 119

—7, ANTME DR ThE— RS
BHIR L, KEIIRARSF S MR ik s
oz, EBE, AImEOHRERBELT, #E
R HiekrEEELB L, EwAsn, HES
&b, MERXBHEERLSONRED - 255,
A Y Y ARHBOMBBEMETTERE D X D dREH»o
7.

ATHEFT TR LR R TR Ui, TO
A% Dacron 0 3 D A7 L, Teflon B3 D
TRED» -, F—BEOALLE CXE# S
LB OMH T AERRDL N -
7. XbBig, Dacron #k Teflon 8 A TME DN
ThickWwTd, 2V ¥RESEFRLD ORIk
PRI FR IR 2 5 T

—7, LATREINR & B R ENR B o Kl 75
EHBEFR T &\ AR RERARL, »
2, FRIZEBRD b -k, Tk b MY
CBL, HREMERL T, Tibb,
HEZmTREMCD Y, HRESEREI
50ixt L, REG TR OE VISR R
TES3EH ot THDOFERE ATIIE DR
4k L 33 L, Dacron ®I0 AT E A Y
YARARLEEHY Ldic, B, HARSIMEZE
BRI KRB IRA SR B 7 3 4 ofF ik i 1EiE—3K
LTwaic ®t L, Teflon #lo ATV -KEIR
EBEO WL B ORI SIELL LTt

21, = bY OFFEMRICET BRI, [. K
PR E L MEDBRICOULT

BE i, KEER (RRX, B, $54H)

B L CHALE SRR OB LA R OEE
TG RS SHEANCITR X2 5 & S LB M
FEFET OBEEREIR TS, L D4
B X L &h, 2BRREEHEL»IRINT
W5, L LEBEOL I EREES RIS X
nTwixw, ‘

=17 } Y& HH\ baroreceptor 2 fif¥ % aortic
nerve +7tdb b depressor nerve H 5 HIMINE
ZEHL, 2OV THEMREC X VMEL2EH)
SR THE & MF & ORFRICOWTHE Lz,

=97 t Y% urethane THiF: L7z AR TF i
depressor nerue &R THEEE L7z, WEOIE
HVISR-IELERERIT X » 7. MJEIX A. tibialis
anterior 2»LERMEFHT X DillE L.
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1. fFERSEKIME 143 mmHg, F/ iE 120
mmHg, FmF131 mmHg Th - 7. T DOEE
T4 depressor nerve DRBLFRDBH T & BT
& 7 OFEHEREIIA0/sec TH - 2. Lichi - TF
FREC IV HEZEG LIS E 278 - TV
53D EEbNhB.

2. MEBOFRFEEIMEDEFIZE37-T
ARHEINL, Z & COEORMER20~40% T%
NIEELL, MHEECEE LT3,

3. EIRAVE I OREIRA0% TIEERKIT
ET 5., ThbbPELEROBERCH LTH
3 fE DB IR TR ORFCET 5.

4, FEERERICOETEBHCRDONDNE
OFFHRR EMTE LFBRD N5 T EBE
kBT LMD, MECBRMENZERTS baro-
receptor BHE XN 5.

28, FAECLSEORMERMO BERY
BERA, R & i B (&RX E,
TR R

BBt A R E RS 2R~ TEM (P
I £/ bik) OFEBD, BahEREGTES
ENBHZEREHEL2LHELNTWS., ZZTIEE
NECHRILORE Uiz PI OFEHEM: 2R,
MO EBRE OBED D LicER L. £8
132 4 OFERE cRIBCIIEE Sk o B A (®
0.25 mm) 3 X @B F 2 AV, 1) PIEER
FABRE S T X b, HMEEEERL proximal
layers, & RAKFHMBEHARLESTHREL
TWwb. 2) 3 (7 ve=7, 73788,
EDTA /s &) OFMREMNRE~OBEER S X
v, P 1xSEA proximal PI X b 3 & FiTiH
*(Xh, ¥EEDLE V. 3) PIOFEHZIXS
BADBEET B LBRHRTHBD, SBAOEF
EXAHTLL Pl oREREZEbLERV. 4) £EH
B OEEARSFROFIR2SH I LT, AFHM
Jafic k13 5 SEAORMFEIB OB, [TH
DOEERT, WORERRTREMIEY, 5V
Miiller g EE2 B XIEL, £ h bMROE
RLCWARENEAT ZELTszEcy,
PIEESRETHLEESNS. .

29, 74V VIBROB G LUEREE
TR, HEEE, BAER MR %

#

%

(#K, B, HIEE)

HERE7 <7 Y Vi, FeEEoav S A
FMTSEL, BREBRA~OESRED L TV
2, bhvbhik, =1 ORECHERESH AR
W, ¥z, PSSR TV on & off ©
transient 5% % 4 5  © (TH) offiic, Xt
B4, BAED 5 i3 BB OBEALRT
sustained type (S#) $HHZ EEFERL, b
Z, BARBORLF TS, B CES
W2 RT X 5 I i i 0 E 2R .
&E, xohl, BREFoAEIRZHEEL, B
ERIFEIT X - T, BRERORRSTE2mL
T, FICRARBEORMES X OCEREEREZE
Hli. ZoERE, HRGaRcsT 2R
PR & B LT, MIEPAEEE O S TCEE
LBbhb., SEOERIBTOILEL THS.

1. AN, EE0.6~09mm OfLEL,.
ZhEHETCRATE b % o 7z, RLFORIBET
i, TH, SBLbic, BoEEDDOBRKREK
T, Fhi@ 5B SEEZTRTIONR H -
B3, BB O T, B3 X T sustained
potential ‘¢, BfEE TOHEH» D I, BI%HE
T RTHflE LTHRWS LEE IR,

2. TERMBELRKRT, ThicEk5ERR
&% 620nm, 540nm EO¥ENXTEL25E, T
A, SEE HiTEREEERIRAIMES LRE
iy, 77 Y vilar LA SEMERER
T 2HAED» SR 5ENREEETRT Z LW ST
otz LL, HO-EWE, ElehoB0LT
b, PIZEREERclOmE, ERER R
EVS X5 BN ERT O, SHMrELR
7z. TOZED SHMOFIEXEREZCHES
TE5IOEELBNT. ,

3. £ SETIE, 460~490nm, 500~550
nm, 600~620nm, 660~680nm d 4 D WITH
PRERRELZTTOBREA SN, KFHED
Fhp (Witkowsky 1967) & X {83 & L 33H
Iz,

30, BEAOHREMELSE

BRAKXK (&KX B), BEELX SEL XK
B), AR (EX, 8) ‘

X vI FOABERE A ORIME CRIEL, A
E2XRT 5RO, D ODBEINICELIMEL
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7o, WRE» D ORBE LB S EE (Beidler 1959)
EZALTRFHRLTARLL LS, WAKETEAIN
TV BHWhW 5 MEFRKOHTIE, ¥ =B 1ME
BT U TS BRI R b » T, BERH
THRELBWEL, kA flziEaqon
EETRBTHET 5 LI hEVE WS
Ge5x 5. ERCTHISEREE T .
ERF =~ L TR 102M DORBET, B%
BEBECTH- . TofhRE BT S ENS
BEOT 3 /8, HBEEDE, <21 vEr-o
WAL & 5, L-75=v, /Yy, L-
7r Y v, IMP, UMP, ADP, =% { V& TS%&
BHRB .

HRRTIEEDALNIZ NS DWERST 5
B OIS EZ2306IR D it oW TR R,

1. B, HEEENE, 73/ BrovTE
WERMERE DRz, FlXF, EBcXLBL5
=y RO ZOOMEETIIDHE VIS Ul
HRwd -7z,

T2 BHEHNTOZ=y FOBRMERZ LA
ol PIXIE, 7T3I/BRXEEk=2=9 VB
DF=2=y VEIPLTT S =V, FITY, JIr
Yy vonwThizhic L. :

3. REAVEKIELhk=2=y MIER D 5
WX, 7I/7BCELs2=y 'HEDIEENL
7.

4. B, HEE = 3T SRR
bk, HRRCOBEELLHMFEI NS X 5
z, CERMTh T2,

LEOBERIT, ERFABKATS TR, HTFL
HELL ZOABOWERMECHEMZ KR L T\
Tvdrd Lhimnwgs, ==y F ORWECHT 5
specificity OEVEABEE IS,

3., E4FOXARE :

HifmE, BN #/ (HEX 2)

FJH B4R (pineal organ) OREEICBEIHR LT
VB RREERBIE, SRR 3 X O
D2FEETH 5. WEROBREIREMLIFFNIM
/NERETZh B OMIEONM 2 HIEBE R & 505k
T5HEHETHY, #E ERG itk +5%5
BEABMIEGIh TV, FrT4ER=
TIAREVT, L BEARORER X O
o SEABROTFKER S0,

£ 121

3M KCl &%\ 2 Ringer #% T Lcsktai
BEOLBHIA V% 5 A B (100 £ §17%) 2FV5
&, GRFEBCE, BIETED 2% 0 B AL
ZERFHG BEE2Y) T &k T o BkE
electropinealogram (EPG) & & L7, 8%, &
MHOBRPKREL, BE #V CET 5.

IEH Ringer 1> NaCl % 120 mM ¢ sodium
aspartate "TEM LM ISHE L, Akze
Ler iR HIZ 3045 MME L 72 % ® EPG s~V
&, IEF Ringer ¥R CRIRHELE L7z EPG <& —
vV EDRIEZELIEEL, Lkdss T EPG s
B ER L BB THD L E 2 DN 5.
EPG 0 2#EE U BIEG#EE, 30~40
SCIHETERT 52FE2RL, Fiz, A7 bR
Eph#ix Dartnall /&5 40 V.P.520 5%
O V.P.525 O AT L, ThFNM/NER
TE2ONTVBRERE X FET BT EBHEID
bhiz.

—7%, BEFHET EPG Rtz s, &
BAIEOBEIC X VBEORESKZ Y, #ifs
HVXHEM (E-8) BEHKTEH T &0
5. ZOBMDAZAMITER TS 525, Hiko
NER LA OB ENARMCBERT 50T
HLEZDLND,

32, C-IBHETIRZ DR B IFEHE

REEERER, KR (BK, BE—4EE /)~
BRFAFKR, £H) :

2 TH-MRRMERDRRHFCI VYV EETR
ALre ShEMBETEL DN REZAS
1%, 1) Low threshold mechanoreceptor (42%),
2) Polymodal nociceptor (34%), 3) Thermore-
ceptor (7 %), 4) High threshold mechanore-
ceptor (17%), WHEINTV5. ¥ ILOEERM
B b2 b0 CHEMEZREBC I VT HRE
BEREZATIRAHEINhER, ERELA 7O
HBEBET X232 < R% b, 2) @ ply-
modal nociceptor %380% Ll % &5 @, low thre
shold mechanoreceptor, cold receptor d5» %
EEPHIRT D, 2O EmD, POELOE
LT oh, ki CH#EREDH T, polymodal
nociceptor DX 5T, B4, BRE, (LFATRRD
WEhR BET 5VbIER S LOREBOLED S
EIEVREIT 52 8% 2 bh, RKEEAL LT
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WwWiwve MEkFAEL 2ER LR T AHREET
»5. ’

P ORIEEMR L dissect LT x bhaski
CHftpM—==» VEOSRC X D, ZHREBOBIK
ST B RIS R UL FAN 5 LIRERAS
Tk, von Frey Bic X 5BEIX2g DL EEEL
BRI 2 v b r — )L S ERIE RN T
E2ELLTIRBIRDIED & v, Low thre
shold mechanoreceptor yXBIfE 25 mg BAF T,
phasic 35 X 0" steady state response V3 3% il
WOREEC I RERE U & 2 7R 7. Polymodal
naciceptor Ti%, [HEE 50mg 25 2g THI#
WAL T 5L, on-off-response DHIT KD
HRB3EY. T OBAROFROFEEIX noxious
heat Z 552 L TH BN, BERMC 2V I r—
USRI EHRIEE TR ot & — v OIRE R SFF
e 3SHRTLVELERSE, {DELKX
DRSEIRE R L, B, SHELEMECHA
+ 5 5 sencitization) 558 Bz, HEE
MRV T O XS BRERMLEREEORF
EBFREINEDT, 1 X THhHO CRLEHME
LA O EIRATFIY, noxious heat, close arterial
iujection & X %7 % NaCl 5., xylol Ffii%
B8t 5 IS 2 A O W Th ORI
BIETLH 2= PHBRE Iz

33, AT AEASRHICHT D 2ERR YA
DYEH :
BRTESE, WIBODTF (AWK, AiREHE)
= NVERRRBOISEIEREOREERA
Fvee,. 2,4DNP @k - Tl S b8, 20
BT CHY, RE2E 25 LRIRFCER
L, REERDE5 LFARCHEHRT 0T, HE
B REAOREC X - TRz BbT &%
2bh3, FZTKROMEL LTZORBENT
SRBOMMIRBHER X » T, AL 502K
THZEEL.
CbhubhiLic lgiE 1 4 v ORISR 2~
RERGER 1 A v D R{LKFRHPEL RS2l
HISHRBRBESZLEZRAVWELTWS., £ LT,
SREA~DEA & v O ECRBKEESES L
TCWBHOTEREVWIrEEL, =brT =7~k
B BT LBk & OB R,
2,4DNP pHfo=t »r 7=/ —tLAEWD

iy

I

e

RN

FER MU ISR T vk 2,4DNP LAk
ARSI R R R U ko %, £ O,
2,4DNP> 2,5 DNP > TNP > P-NP > 2,6
DNP>m-NP>O-NP QJETH - 7=. T DIEF
o AW OIRE s X OUKiTx T IEHRES
L O/ SERONER L —FwdT, BUKREAS
fafAv L RREOKEDERTHS EWTF LT
QWL ko, 0T, ZhbtAIi2E
HEEmE E LCERL, BATRBKESER
BRI X B A DEE LTV B D TREY
nrEz, 2EHBENEORETHD ANS L
L REESRRISHEISIRE b o» E S PRH
Rz h, ANS 7 bONWEREREEERTH
55 YLREEF P )Y ARBWIDEIZIROD S
ZEBBWRE IR, LkddoC, I =AFKE
RBTKT BIE A & v OMfEIRCE, oA
F v OBUKIEEE: & R BERT X 5 RE S
B5LTwbEfEIh5.

4, {VT7IEFAEREREMS 1 —OVEC
43, DL-KRELRF « YEEERDA + V1%
BINETF, K # ERK, B, $4H)
DL-& & ¥ A7 ¢ vE (HCA) 13, w3l@id
IR T, MIAMES X - T, BEEDRK
5, BaxD=a—wVYEHl, JHEEICEEE
Hadebd (Curtis B). —F, HHEDOAY.
7 7 & FOREERMBHFOED = 2 —r VIZ
12, HCA X v, 1) @Sz d=a—nr
ve, 2) BislERIT=a—rv RS LR
5.

1. BHBE 4= —mvThbhi, i)
1073g/ml HCA iz X v, E=v £ 7 £ v A (Gm)
Bk L 10mV OBEFENEZ 5. 20
HCA it X 2 EEEMIEF —TTmV T, #ILE
Fr & v 37T mV @SERNC » 5. i) HKkboO
Na, K 5 X0 Cl 4 AvarhFh, Tris, Na,
FEle A o+ v iciBif L C, HCA F#EME Gm %
{aflE Liz. 1065 K Zfbici L, Gmiike
Stz HCA SEMEANE 48 mV 2L L7z, iii) &
oy, ACh itk v, BimieE Gm HAEMHES
D-cell T - 7z..

2, BEAHRAE - 26= o —r VY H DI, i)
Gm HAk L 10mV ORiFEEEC L. 0
P& o HCA FHBAIHN TmV kB
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5, #3950 mV BiaHEflicd 5. ii) 104% Na) T
HCA FH5EME 4 mV kL7, i) ACh
X9, Gm HWREHELVRHRECEMET 5 H-
cell &, ACh Tlx—ifitkic, 71 % 3 VBTl
B oEt 5 GH-cel DmE RS TN 5.

3. DE»5, i) HCA oz, K144y
EiREM KR X v, i) —F HCA psHE,
Na 4+ vEBHHEAC X530 THS. iil) 4
Z VIRELIOfEE{bicx L, HCA EHERAZELD
&3, Nernst OHERIE 58mV i Hhiciny,
T FFAR TR - TV HEMNELE, i
DN AR R T, BREREMCREL TV
DTH5.

35, HUERSETERMELY ZDhF plasmodial
caffeine drop JEOoHE

B, BEH O# (BH¥kK, o, £m3E)

B4R physarum polycephalum DZEWik%
10mM EED dfeine Fikic o % &, EEK
BHeek ks, HROFEMED/NEITERELTL
5, ZO/NE (PC drop L&) HhCRFERER
WHH D B SWTW5S, LR ZOER
REBEEROHEEDART, TOMNE228Lh D
iRy (REFD).

Z® PC drop i # 7 AMU/NEBEZRIAT S L
BY, —10~—-20mV BEODLT » LREBAAL
PEE Ihixv. Zh &R RABEOERAR
Tk, —80~—120mV bk X SEBANEE
Ihs.

L 2> L caffeine, buffer L4z Na, K, Ca, Mg
28 Azl e PC drop 28V, 30°C Bt
BECE &, BEEAM, —80mV BECET
5. 2O drop ZFE 25 CUTORETRL &,
F<ie —20mV BECHES. IS5 4CET
ST THLXDERTLAEELLEW. ToOZ L
VR 25°~30°C ZIER o DRE - 7oiki8 R &
BT ERTE, LIDEFDEOIEAL reversible
kBT ERTT.

LOBBREPRELTWS, NOA 4 VK
ZE B, EkkiEE L L, Sephadex G-50
T Sup ZHEL, BFEXICLD free 2L Bb
B4 AVOMEZAE L. Rz Catt: 3
mM, Mg**: 8 mM, K*:26mM, Na*: 1 mM
Thh, Kt OFHEMPEOHILEMCR DR

b % 123

.

36. AT IEFEEIC ST D abortive spike @
BELCOT

FHBERE (BK, B, $48m)

bhubhEs»hTE b, » = E5RER O
ki C abortive spike IEHFTEL b Fed: 1,
conductive spike DRI & B > TENBLHBFE
MUTHRET 5 & &2 Ol « DEFTSIMaLIc
renewal process & L ‘T abortive spike D%||% 3¢
AL TVwBEEZTE. BT conductive spike
D& EIRD spike BFEAET HEDE 1 interval &
11, $%% abortive spike TH BESFhiIcHEL
% 2 interval % 12 it TEbLT. :

HHEOEED S &1z I1 @ histogram Xy 12
O histogram 2 T+ 52 LB TE, ERFBER L
X <E5 T LBIITEDHRA TN,

Sz, ACEEOS & 11 & 12 @ joint
histogram OFHEIBFRETH D ERFBRE XL H
5T EERT.

11 o5 ERSAE LTS 20N 1L, M
MIIPFORED L HEE, 112 120 joint
histogram Iz iAW &S LD,

f.(11, I2)=nf (I 1) £ (12) gn (I11412)
+nn—1)fa(I11)g.(12)
fa(I14+I12)ga (T14+1I2)02

LEDLEIND., fo L 22X 11 OHFHFE npD5E
E5—ZEROEME T d B, KBS FESEERRY
histogram & LCx SN BDRHMIELT, TOR
#AOLER LR X 5T hiEsEngsg
REDHBBTIREL I8 5.

MR TR E ERER I ACHILD X —F
L, ZhiekstE2K 12507 R Ttk T
WHE ORUFEMICERETRD Db o7z, H
BT Xh 5 11, 12) EHED joint his
togrdm DGR DT HH Uicd D 904 45
FO8RICBET, LrdthbdfHgoEio
BB L, HRERONAOFRBEE DR
VAR A L, W2 g, HIRMICE D
NAHERL, ERCX > T2 b5 5HOHEKS
AR EEZBOTH o7 itk b
NbhOREREZE ShicbD %25,

37. /RN F—BEMBMIC LD DT IEHHED
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=

BHYH, BRI (B, &, £3)

PESE, bhbhiry = LGSO RMMEROS
Holbkicit, =202 ~v b, L0
CVIMSRE e 2N B B L LRI LT &
LEVE, BREMRORBLLOTTHD, HRE
HigRER D0 L E 2 Dh L EMHMRCEKREZ Db
JRNVAF — A THEMRSC X VBELE.

MRNE b = F = VRETAS X D BBk U7 fnkl
fEE, St - EEEOE IRV
- BBEMCRIESNTE T B A OB AT S D
MAEETS. L X 0EE I 7 rvidishici
DIEESBEEL, LD LIREREZLTYD
X HIE LIBESHRE ORGP, HEET
PR LTV HORERLE.

BERUR & st IR, AR E DR
Wiz, »EIVBERCEATRY, B ETi
BEx$tisry, MBIZrevoMok 5 kiE
ERSEEE L TV B OBDIT L.

Z ok oEZ o<, MWREREIESh
AR ORBIC OB > TWBHFP D, TOR
S ESERE L HE S ND.,

38, %ﬁﬁ#ﬁ*ﬁ&ﬁﬂ%ﬁﬁ&oﬁmii
EERICOT
ﬁﬁgm,im%ﬁ.@%ym(iﬂ;hﬁ.
, 2:39)
ﬁz»ﬁlﬁlbiﬁbfm%ﬁ@ﬁ%m*&
RSP OEGT 5 LR, ¥7AMINEREELR
WCENGBREOMIEN s OHE LT A,
BOLVANVAR—FTHBEMEBHR R EF S h
7z, BHSREOREIFET IR 2HER L
L, SRR CBREBE x>,
Japisk O£ S i B\ TR S h B BN EH ORIE
BB LT,
mm%%ﬁk;orﬁﬁéhéﬁ%m H B
P OOEMSERT 51T L 2> CABCEERE
L, BEiERum X 020 pm QETS0% LD,
150 pm CREERETELL -7, LIS,
ERGNCHALEEBEC X - TRk Ih 58
ZHOBEIEL, ZhERBB-oRERREZRL,
#9300 gm DETX 5> L50% LY, DB
WAKREZTR T, 400 gm PLEEENLTD
EREME 2RO 2.

& ¥ &

WNEEE L k5 LCHMERE 5 2, BRE
FBIETHRERAERLS 2BRERAE UL,
HERESRI TV, £ OEFERE DK & LT A%
AL, BHERECHEVC 2mATHLTcd
D33, 100 pm EERLFEE T 12 #9250 nA, 300 #m
Tl3 400 nA DAL ARBECTH -7z, THITH
LSENASHIIAPIT R A U2 B T, AR RS
0T 3nA 2EL, ZOfEE 100 pgm F THRA
EEST, DBBRA EREL, 300 pm OFETDH
# 150 nA THEZEET ENTEL. Zhb
DFIT X THRRHEOBHEIE S5 5 - 7o,

FENHNTERERE S 2 R, —20~+20
nA OHEFE T, FFEORIHEEIERELIE
IFEABERC DD, HoE X, B TRS

DEOEEXD, FRiEOMRER L SR
HEL VX, 2 DFERBERIRE T X - THIEh
rwaa# ahs. ‘

39, #WiRF 4D differential block 5 &
BEMEICOT

BWIL&E (Fk, B, $4m)

ATBR e TS @it c R =L 04k
BHREEEEL, —HEREEL, 120 mm gih
Toflish X D EBBALZFHRT 5. O, Rk
RHOTCENEE YR » B v &, FIMEE
(AR 0.3 msec) BB TV &, FEEDOEEE
FEOEERL N, SEZORRZMT5 &
iz, FEH LA F— P avyFvy—2HEE
Li-f§i 57 differential block %4:0 X ¥ 3[R
REDERETR - T,

HRFEE CREERMA, 3M KCl4HR) 8
EHFROMIERZFRCTHS &, SRR OWRE
ZET 5 X5 UTRHFAOEENBC X 5 HE
ZHIE LTS, EEkOESHEMOMIESET S
i bbb ot ERFBAOERZER, HE
DEERTC—FHLTHELIBRBRLELD, ZOBR
25, FREEOBER X 5 b 0 EE27. i
%, Hlgic X 5 artifact 13, RREBRIEBA AV O
£HEBEE 2 bh, »oREE RiRoRER (F
#Ei)). 55 negative D R pIniERE OEAL
21X b, ZOMIEBARBSEO BT RE SR
RBECTWEEE 2T, TDOT LV, FhEHRM
ZELATBE, ADELFBEEBELD, EAN
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BOBEMED/ PSS v 2B 1 4 v OBEER
EUBR, CI” OEAREBNSZEX V4TS
DEFExe. UE2BORERFROBEOELE
14 v OBfREEF VIR L, ERiER, 82
HERIER L OBKREZEL i L. 1) BEo
pore RN OWE OIS HBEL 5 LR
ERAERTE C 5. 2) Pore 0EIIMEA M
Fe VEARE (BRBEAE pore) &% % 7z,
'3) PorelxfiU X 5 & F 5 A5 B, —RAT
&5k, EOBAFVHORRENT DL T » il
T, TOWBERIFT HENTED. 4) 14
v OBIRELEEMEVE pore KEIELIhT, XV
REBAFY DENOREFCL > THRS, .- 5)
Pore size OELIXBROLE X 041 + ViaE

X -THEINS. 6) EoSFHOKERE

ESHT AN E T 5.

40, KNI bay KU 7YY TEEBIKERE
FRONTE

M&E%(Eﬂk:n~~,%éﬁiﬁﬁﬂm
WHBE (B, B, FER)

Bekidsd s b2y VY 7Y v TEBARRES
(m-MDH, EC 1.1.1.37) »¥E#lXhi &\ 5
W17n<, fulEso MDH &L okicd v 5 Blkss
BRI LU THF OB T oW THN K, Biligy o
KFOWI + 2V FUITHEIDVT £ F vty
F—%2L D, BHHHEI0~B0BTRE T 4 B 4,
DEAE ®)le—2AHhF A, €775y 7 A G-
1007 LiFE, P-wlw—RAH S5 AP, 0~
04 =,L NaCl @ linear gradient iz X hiAH =
Bz, TOXSTLUTHREEZ DhZELOrE
#:13 1700 #mol NADH oxidized/min/mg protein
EEL, PHT~9pXv=v e T — % o
VIR LE~6DDERD BV VLD
e, TOFEEMNCERRELOMES SDS 7
NVELKE) TSI E LA, Bty ¥z 5
NGFECH—THHZ UEBbI IV EOHTBIT
T 32,000 L#EE XNz, X5z, Yphantis @
FHEEZAVRBREE 2T VHEL S FREER
FHlcd 2 5, doC/dx® ZEHLTRL, 5FE
ENCH—ThH 5 Z LB S, 4F 8 54,000
LEE I, kit T 77 v 7 A G-1007° LiF
WEEIT X B4 FREF 56,000, Ackers DA
XBHTFREOFE » &1 FRE HA 3B

EAE 125

7o EMER 7 =S v r VERBICTY T2 =
v P DS FERED B2 ddnsyl b UicAES,
REMAL, BHOEL2BLBEL IRk D 2 &
%, BWHMEXAELERHRRRECE oY — 7 0
HE XD Kdflizske, BlEL v 7L ohE
HIfR X D HEE Lok 25 30,0000 % - 7z.
BEXb, XMERREEE LoD S2=
v PRBED, 5FBITH56,000CF Dk X Xk
T0A CBVwTHB S LBLND. COBRY
YRIED m-MDH 1 7 % 2 v Y OLBD m-
MDH off, 65,000, 62,000% HEHBEVZ & %5
b s,

. \TABABIDMPRERNEE

FHERES (BER 2w =—, FEBER)

bhbh® v =~ Nk R EROEREL
BRER (&) LHERE (&) sRAShT
B0, TOMN1/3BPEBOWMCAPAKIDBRE %
ST TV3. ZOEERMOEHORBHINC I
WTHEARTHS. 20X 5 CHMERE A
DAY EFBRTHET S LBRIEVWEE T
HoT, TOBAERINT 5T LIS BOEE,
MAFRE LS5,

STHT AP AR D M APREDRIEZ T A DA
RRCEBETH Db bTEEE a5
THBTebhTWith o7z, itz Kupfer-
berg (1970) REAR D (1972) oL EEcER
BOWSIERNTVWS., BRI A/ e< S
77 (B GC-5A%) © FID #Fv, #35 =%
H7 5 (EFE3mm, RX2m) CHMEELT2%
TV a2y DC QF-1, {HFICIZRIEG0~804 v &
207 wEY N7 WHP) ZREFRLTHS.

HIEEEE LT 5 A BRRETR 75 4%
%, 100~110CX DA X~F LT1HY D 8~
10°CoElE T 215°C £ CRIBES LTOWT 5.
FYU¥—HA (No) OREX 60ml/5, HEEL

A (Hy) 1& 45 ml/ 422K OB 131000 ml/ 532 55
HWLTHB.

#r&maﬂ&brkﬁ%l<ﬁ%éh67x
JRNER =), FT =)L e XV L VE
XETYVIFVDIER I vk LATHBRLT
B EZ2D, 2V AZVRRIRERE L, 2
FMELEE S L fo. Lo 1 ~20
pg/ml OFF IR ERE S R LT EER
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WEETHY, FA—HAHORE LBIER X HHEHER
Ex+ 2%BLUT Thoiz. L it 3EMOHRRE
BEXM P IBEEE 10~20 pg/ml THEMD, BE
i 0.5~ 1ml OB CHETE 5. miFE &
D7 wekLARE - TR 3ERMEHET 5%
&, 7Y 3PV, fho 2 mETLRY
ML ciEahRicHEL, WUTHILHER D
5. BFOL z A S EENOBRTETSKR
PETLHRILBD S.

42, A FSY—NERFO= b OTTEIERK
b 4

KNG (REA, BB, B, BEAREAN
(BHETR)

A YTV —LRER= v%)@RM&ﬁmWV
WAL, #0f78 (8mm # A5 CiRH) X
ke, Bk EREE AL TROBRE X
7.

1. ERMEHCIE 108 FDH Y FiE=7 + V&
vz, B o wulst il X  FEFHKL
7o, EREOKOBXIZLER (BIHE) X
VSESEN LRI, Bk, LENBSIC
S ER LRGSO ER S L CHEGE
M ERREREE T Wiz Y T 3 vIEBHLTRY
ExFor/s57 LcRARTCHLL. BRXVF
vYF + 5 Y — /L (Metrazol ; Roche K. K., Basel)
FAWAEKCIEL, BMEEZE TR (RAK
IR MweiEs Ui,

2. 30~50 mg/kg EHER CHARIEEIH
Zxh, =7+ Vel dbEE»SEE LK.
Fithh, BRI EEE (stage [) OBTEER
peck-like movements (stage [) &% 5. K\
¢, watchful state (stage [[) 2 ~T=7 } V1
panting (stage V) ¢ X Y [EIET 5. #EEZK
sl b % 5 RELTIM Bic short-
lasting seizure discharge 23HHEL3 %75, Metrazol
spikes DFEKFETIIEED /% 2o 7o, Peck-like
movements [§] CVIBIVIRIEE R L, WIREZE
B =~ L7 — 7T Tdink T OfTENIHE
L7z. =iz normal pecking motions ‘CH b
SIBEOR U 8 mm HFIT X » TR bhisdy
> 7z,

3. 60 mg/kg #1E 8 T Metrazol spikes (1~
2mV) ORKMEER & L, THLETIRERERT

bl
&

#

RERE T, =7 b VI35 #30~605 TaH]
EH~WIEL T,

4. 75~100 mg/kg SHER TR b i bilate
rally synchronous spikes (1 ~ 2mV) 0% X 25
b, MR~ 2 VB RECHIRs
XoEsgIhnk. ki, 100mg/kg 5L D5
Flrh 2D =7 + Y CRREERCRS X FO 2D
HIROEIR U2 A i,

uxw#%maxf7/—wri%ﬁummy
kg #71 8 ©R Xh, Metrazal spikes (1~ 2mV)
13 60 mg/kg B CTHER L.

43. Strychnine convulsions in cockerels

FNEE (EEX, B, $H—EE

Osuide (1968) X 0.85 mg/kg #EFEA + Y % =~
FEREHE=7 P VCEETHEGE =7 + Y
(1/2~10{84) TIHEBEZHARET & 5511~128
SoMe=7 b Y CIEREELE ULV ERELTY
5.

FERER : {HE1E Osuide DERFER 1) 28
HT HEHNCREHE=7 PV RBXTR= VD
BTEIR (ROEHR) Aic 0.85 mg/kg FHERA
b Y EF =~ EEALTEOTH R LOUEE), K
Wi g - kL
BEERAARL « s T6TIOHV/RE =V M Y
(3~124%) X CFoRV =7+ Y&/
Wiz, BRIRVIECRN O Wulst | X D ZFESK L.
AR OEOR) XL OBER (B 15E) SXUH
HER LG INE. Y, LDERE XU
BRI ERREET TXvEEF YRS 77 ERL
FIERELHR Lic.

EEREE : 3FESOHE=7 b Y CRETH
DAV, ERCEHEIEE TS -7 4~
124 0H=v + Y OETEIR N i 0.85 mg/kg
A2 MY E=—FBEALTCEHIE BB A b
Y ¥ =~ REBTERTE . EERL— VTR
=2y P YOFREERL TR D, FEERZINE
Tz b5 AEHCRWCHESEREZ L D7
5B (2 O XVWIE R Ry U 5)
ZR L, RC—Ek OIS ORI RIE
ENEEr 2T 5. ADERZIEED XWHIT
Vi T ORAEMREIERAIC AT S, RENRE
IR E DB E, BILEERL TS, Rl
BHERRIIFRE =7 b Y TR 6~29%, K="}
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YTEI~65TH T, ~NORRIERCED - 5 DEORER » 5, 085mg/kg A+ U *
Rlg B D 11~12E4 T240~60% % 1 L F. 7x =R REMCHET 5L LR VR= Y &
¥, 085mg/kgA b Y =~ 5% 4 ~12BHOR FRRICII~IZESOFE =7 b ) C SBM7E

BV P UBXOK=Y t ViICEE LT RN E LA TEXDLLNEFTEE.
iZ strychnine spikes. DFEKVIFED S h 7% » - 1) Osuide, G. (1968) Europ. J. Pharmacol., 3,
2. - : 283-293
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1. Release of acetyicholine from perfused
cerebral ventricles in unanaesthetized dogs
during waking and sleep, 241-250.

ERFEE A X OER & B RICHT B ERMEAD
ZEFNIAY R

P. S. R. K. HARANATH and V-BHATT, H.
(Department of Pharmacy ; pgu. Kurnool Medical
College, Kurnool (Andhara Pradesh) India)

EFERR R O 4 X582 VT, HINE» S
SHER 7 ERETHEAN, 72PN E A BADERE
T, ERkho7eFL2 Y v (Ach) &E%
EEHTcER Ue, BT, =€ U vEm
ZTWinw.

BB X407 AD5h, 143%T
1 Ach ZBHETE T, 745% Tk Ach &5
0.01~5ng/%, BV TRITHUETH -2 HER
THEIRFRES DL WEEIC X 72 129 Oy v 7T
1%, 8%tk WnT Ach ZFEHHTET, BOIOYV
Y7 ND Ach BT 1ng/FUT T - 7o HER

THHEERES 0D IREB T, ThiARVRE

2 BT Ach EEVNEWHABES -7

EEm D, BE~D Ach BRSNS DIEE
CBIERAS L, BIRRES S ST 5

LEmshs.

2. Intracellular potentials of ambiguus
motoneurons, 251-259.

BER = 2 — 0 v OfERAEL

M. MORI (7f B5A:=3t43t, rhoiff, )

1. Pentobarbital EEffkx = TR =~ —1r
v OHIBAEISREZT - fo. KEMRRIEIC X
S CHFHBNEZELE LTy D=2~k
VHRFRER = - —r VERES M.

2. REWMBFBIFER = ~ —r Vi, #
BRI S + v 7 AROBRE®Y > v
7 ABENSL (EPSP) LIS + » 77 A BB
(IPSP) &4 Urz.

3. LMEUEMRRIE IR EE = - — R VIS
v+ v 72 EPSP & IPSP %4 Ui-.

4. LWETHMROEREFBESE Y 7 v TR

EPSP & IPSP %A &L,

3. Pentylenetetrazol-induced intracellul-
ar potential changes of the neuron of the
Japanese land snail Euhadra peliomphala,
261-274.

RYFLYF IST—LICEBNEY LY R
DR ANELOZE L

A. SUGAYA, E. SUGAYA, and M. TSUJITANI
(BERET, BERFE—, THRIE : WRIEX,
Vacso:i)

R O v ~L T OERBRF 2 BRT 2 BN
THRENEZY ALY, IAY<A<A (Euhadra
peliomphala) DOWREE % VW TEBRZIT - 2.

3R DA <A OWREEICIE 200 ~ 500 £ 1T
THRE MRS D D, MlRvLTOREA
OHTREY, FHZWERCIEECHRTHS.

EERTIRES I R U< 1 <1 Wi o4
OFEEOREEZHRETL, WEORS, BB -
BRI AE T RERRIC OWTA FF Y — LD
ERER LRO L EEE X .

1. I RY~A <4 OWRREICE ACh iwX Y
Bis iRzt (D-cel), B4 2 & ¥ #Blg

. (H-cell), FO% L BRI RVl I-cell) o
BRI AT L HES.

2. A IV -AREASELT LR DER
PR EnEANEE D= —rVZRDhS L
£ FABRAEE KL, KERISEDORE IS

DELAEbDbNRS. 0% {kik D-cell & H-cell
DHERBENS.

3) I-cell iTix B3RP X 5 MFEEIZ(LIX R
5T L pRHIRR .

4, d-tubocurarine, atropine, hexamethonium
12X b cholinergic input 2R L7~ b & T D
D-cell, H-cell icki35 2 + 5V —LOhEE4
{ZELL R

5. 2}V — L{EEKC D cholinergic X
% non-cholinergic OFIMED input IFE % 5
. ’

6. DRI A TV — LT X BRI
BEEEE LT F T AN ORI O E R T
IhHEbickbEEZLBND.
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" 4. Gustatory coding in the. cat chorda
tympani fibers sensitive and insensitive to
water, 275-290, :

TK-Beikds LU 3]5@':‘-1&5%&73:19&%7\ a8
REEORME -7 1 » TS

N. IsHIKO and Y. SATO (FiiEs, kiEE
B RREK, R, o)

19T DRREE & = OERMFES 526K OLRigHE %
THEL 7z, HERC TELRBOERLER
BRIAE (1M NaCl, 3.5mMHCl, 7mM quinine,
Bi1 A viK), ¥ (30°C) 5 X OYE (40°C) Y v —
WCHM LU CTREE v 7 7 A VB 2. RITEH
% LiC], NaCl, KCl, NH,C], CaCl,, MgCl; s Xk
O SrCl, TRl LBREEHED 1 v oSV R ESERE &
FHBIR DIRE & OREREFH 2.

L EEB SRR OK-ER R X O-JE
BEEREOmE T UTHEERZ2 35, Rl
DI IVEG 1 4 v oBEIEET 5. 0.5MLIC],
Na(l, CaCl; 3 X O SrCly VI/KERZHMmHE X b~
FERRMERRHE IO L RV RIBGIR 2R L7z,

2. IK-EEBRAERHE O RIS S RRE O&K
BEBRC X » THfl S hie. MEIBNHEAELS
REVEOBE X - TER Y, A oRE
iX Li>Na>Sr>K>Mg>Ca>NH, DR TSH
272, THERERDE A & VFFic X »Tk-
BRERHESFR S .

3. BRHUREMHET 4 ERRE I L TER
WM TAREMEDOLFEELT, 2EBOKED
MERIISET MR (HFE) 2268 Ok

DISET 77 7 ANLPLRDCEREE LKL
7o, TMHEOBECHEEDEN P - T L DIED
DINEPRILT B L H#EE Shiz.

4. —FORWBERIT X - THRAET BhkiGHE
MDA v 2B OMHBMREE k. 4 EABR
HHCRAEEOHBRERZ b & o 7o 53,
HCl ¢4 v v#~¥, LiCl & NaCl, CaCl, &
SrCl;, KCl & MgCl; ¥72ix NH,.Cl iz Xk 3
LRIGHEIC TR B W T/ b B © acro-
ssfiber -3 & — V3580 Sivi.

5. Pharmacological properties of cat’s
collicular auditory neurons, 291-308.

R2AFTEE= 2 —0Y ORBSEE

T. WATANABE and Z. SIMADA (J&7 &,

BEM— : RREEA, 48 . <3
TEADEE=2—rviZonT, EHDVIFE
KRB BEZRAWTE« DB OMEZ AN
THir. o B
L 72F02Y) vEREHARL=2—~2 VDD
b DOT% IRIFEIR B H LT DR HER W
ISR IR Blbh (E2hH), W< b EEE
Liz. 2) L-7A 23 vEEE /5t ) AETR
8% D= o — v VIBIRBL SN, FOBLT &
FAIY VXD DT o LA TTAE. 8) L-
TASTEVBBINE I VBRI DT - L
BREEREHED, 4) WE=¥ ) v Th60%0
=2 - R VBRIBEZTZ. 5) GABA HEK
B, R X 5 REOWE RV IESE LT
L, ZORSAECEHRORbhCELLY
RVRKMEZLE:L L. 6) /Yy GABA
LRBEORCIEIEREZRL, XEHdEPS
7o ) BT bREYV ; 2/KE f-= YR F
1Y, B{LKFE; d-YX75 Vv, choiE
e X s RERIZ, Zhoth= ) vENED
PTRT7 FRrREVERDBVWEIREZTRLE. 8)
e b2y VICRBEIHEIERSS D, on-RiS
BRT=2—1r VD5 L43% I F OEIRE RS Lh
fo. Tinbb on-RSIHEGERECE (L L .
e b ¥ VOLER 40~80 msec ORESER
L2 T, FigEfo <mﬁ@m§k@&@
vz, 9) BEEA MY F=v, 10) 5 g FrE
YPYTEIVTIRIO on B= o~ B VT
DD RS o7 1) TR Fhdoviz
AAEORREEX 5.
H)uL@F%mBTEW—z—n/@QEﬁ
BEMATREY M MR ) viThy. Ei2
% 5< GABA B TREIREWT on-BRSEZF
THERDE OEERBRBERDbIS.

6. The effect of procaine on the urin-
ary bladder smooth muscle of bulifrogs,
309-324,

BRA TV BRTRLFICx13 3 procaine OﬁE
A

s.mmmmm(%ﬁ o BEEKX, %_é
)

Wﬁ%%%mﬁ?épmmMewﬁmmﬁbf
1385 K DW|ESDH D, —@icik Na-condue-
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tance ZIEIT HEICL D, EEEAMERIEREL
»%. ZOERRX Catt LEFHPNTH L & vwbh
T\ 5. —F, crayfish abdominal muscle fibre %
amphioxus muscle fibre ‘Ti% procaine V3T,
K-conductance 235 L Wb Twb. .

B3R 0&E B iz X T procaine v charged form
& uncharged form ‘Tixt ODERBEFPRERD &
Wb T 5. Charged form procaine {X3RHEE
Dbound-Ca** LEHL 5553, fH/NadstL
T, Ca**-release ZHIT5 X 5, un-
charged form procaine I%, #/Matky» 5o Cat*-
release #{B1ET 5 & \Wbh Tw5. Rat DEHHG
“G%, procaine-induced. controcture %54 U5
BHREEN TS,

—%, FBGTE VT, procaine XEMERN
D Ca*t permeation %I+ 5FEick VFE
145 DILHE R non specific il T3 & Vb T
W5, £z CSEbhvbivi, BR = ABEETE
1B 3% procaine DIERZHE L. -

“procaine VX & 4 = /L EERE TR 5 A 25 HE i IBUR
X¥fn. Z OBUEEE, uncharged form procaine
BHENWEE L OIS, & pH BARPTHEEINS
R ® - 2. T OIHEVE tetrodotoxin TIX{T 5
BERZ IV, Mot i X D RIS
hiz. £z T, ToOWEE Catr LREfRFENE
xzbhi.

C—7, FERGE, BRBER, SEsEIXY
ARG 2703, T ORFEEMER Catt o
mobilization LEBERE S L Vb TW5S. BF
7= VERTEHICEVTD, SEeHcLY,
RA7LINESS, Ringer | Td, & KCl #rhT
LEEEX hie. Procaine W3AESHIC X 5 I
#, Ringer #, & KCl hwThick»Td
s Uie. Mot i3AGESEIT X 5 IR 210
% & [FIRpic, procaine DHEFEMER 2 b M L7c.

Ll X v, procainely, B # = /LEERL R
o, EEE, NEHE, Zofho bound-Ca*t X
BitrsEic & » EPRBERSEEL, T O
bound-Ca'tt & OFENLA, AHEGHNC X BiE%E
WHTEHDOEF BN,

7. Spectral analysis of olfactory bulbar
responses in rainbow trout, 325-333.
2T RDBERIED AN PG

T. J. HARA, M. FREESE, and K. R. SCOTT
(B {£WF : Fisheries Research Board of. Canada,
Fresh water Institute, Winnipeg, Manitoba R3T 2N6,
Canada)

FEREHEOBRERE ORI, FVRIHR R
RCFEINDRICORNLBELELRIEREE L
THkbhT&k., Lirl, TOXSBREERA
BETRVZ &3, REORBRZG TR, FA—#
BWRREOMRICL - Th, RIGHSHERTIEWVS
ZENDHEBTES. —F, TOFRBEEOXS
BEMLBERMESE, TOMKEARKREWIRT
B TBZEMTESL. b Th, AT PG
Vi3 Bmied - & BB FETH 5.

REBTIE, =< R (Salmo gairdneri) %HHF
LLT, #OMLEERT 3 /B - HHEK - Fo0
SF ki O ORI LB, BIRCHREND
BLNRIS2REAEER L, ThoECHEBEFIE
Li=Db, Ebik, 7— Y B HRICX BT ~R

RNV AVE 2~ X —TEHRL.

¥ OBER OB RIEENS LLBAIES T, 2~
6Hz iwE—2%d b, Flige FRCEWEREE
(7T~11Hz) > 5L 3iRIEOREVWRIGIEHBL
oo 7 3 7B X5 IR E—RIEmiTRT 5 RS0
A PR, B—Y— s 2ET 55, fEhHR
DX 5 BEAREWOEEL, SROE—- 7 BHR
bz, ThHDARY FLVEVE, Rl DIRE
CEGR LIFRMTH 55, BEREOEFTIicXD
ZLVWERBRDOh . T, HRHEROEE
AT BB — 7 O ERRERE, ThTh
Bic sz kbbb ok, £~ 73 EHEEPO
BRSO FhietieT5d0LELS
hs.

PAEDRER S, BIRF G OBBEEA~7 b
AVE, AFEMICRRNTH ST L, R - 2R
W ES (LB bNb e EBRLE LN, D
2, ZOFESEE, EEOLEZEOEEOR
Wio, —20F#YEE25bDOTHDTENBHE
Exhie.

8. Electrical activity of the olfactory bulb
in the postnatal rat, 361-370.
S v bOHEEHICE T DR BRUEE
S. IWAHARA, H. O1sHI, K. SANO, Kwo-Man
YANG, and T. TAKAHASHI (BERENLES, K&
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5, EEPREEE, 5 B SRR EEEE
R, SEERLE)

Db LOMENL ST » Tkt 4 ~6
HZ % 5 b B> TEENE 6 ~10Hz 0BSE
B AREELVREYT 5 2 & 2AHL, ch?
CRW 243177, CRW 11 HS & iz Bkl
BRI 52, WTIhOBALEREFAMTsC L
BEL, LrdWikE b OEEDFIIERETE
CRW REpDTEULTWAZ L ZHELMITL
. ZOERS CRW, 2% D Ei4ROKEIES
RREREO DD TH B L2 TFHEIES. £
RZOFEEE« DR T TR TIZ L2 EW
Ll

£ 0 B 560~ 100 BSOREETDS »
THEZEV, TORER I OCBKROERES 2
BIE LT, RIADEARER R X OBk 0%
HEFRL 7o,

Pk R OBBRETIC BV CHREIT A B S X
5 7% induced wave (IDW) & intrinsie wave (ITW)
PR S h . FIERBRELRRDFRE RS
L, B3DX 5> THE L. bhbh 0kd
MATHE L 2 FEROEEL D CRW 13
IDW L3 A LR UEST, iR Enric
Tha05THo7. ChLDEMTIVTRLDHE
SLACEBERE LR, FEEIIREICE
TR RO NITESWTTL . L LERE:
XD R T 284 CRW TR - -,
T RERTEH BB R O B 7ES) (CRW) 23574
KI5, ThoDENDELZDLT » 7 DOEET
B3 % DI B CRERVEBNCIREET 5 b D28
KRG THD T EBRDBNI.

9. Depth-electroencephalograms of chi-
ckens in wakefulness and sleep, 371-379.
EBRSLIUERTO=7 b Y OESRIHE

K. SUGIHARA and J. GOTOH (M[E#*, &
BIAER : K, £, F54m)
BROKBEIEEOAMICL N2 L 850D
REE2D - Tk, BH¥RCHEYE ShoHk
TH-> THRMBENCLBE SHERALIELS
NEWIMID B D, BEOEL Wk, BR
R, IBRRIRRE DB, xS U BRI D
Th o OMALE ORISR DWW CIRFAA SIERE X
TRV, £ZTThHEHEROESHOMEED

KR TH 1 BB, EEEWN L EREO =7
U BB ORI 1T W TR 25
v, B S OB R IR 4 0N IR R
L, #?}i)ﬁ%@@ﬁ‘ﬁﬂ.@ﬂﬁﬂ#k?’:kﬁ?&ﬁi%ﬁﬂﬁ
ETHT LRSI LI

ZOMATLONIEEDEL D @%L_“\é 9:.
ROZTELTHB.

l-iﬁﬁikﬁ@ﬁﬁﬁﬁmhmrzvru
DWEHL» SIXFEHFTH LN S & 5 B
BER b - T RIE RS X - T,

2. BIMOBFEMFRE Shbs=7 1Y
DE R B, %@B#Psﬁ%ﬁ@i&bﬁnaﬁéh
A IS vt

3. 8 ~13Hz OMAMED « IEIMRFIERL D
=79 Y @ paleostriatum primitivum = 3+
5 DHBER Shic.

4. =7} U OWFEERYIC IV CIROES) I
—E LT, BEMoMESHEEN SEFIhik.

5. =V b}V OREMR X OCEHERM T, 3
FEAYME E X5 hyperstriatum accessorium
DRI, "HEOHEE Ot TS
DRIBAES DS, IR IR D FEEE L Tuie.

10. The inhibitory mechanism in the frog
cerebellar cortex. 1. Analysis of the field
potentials, 381-400.

AT NERERIIEE. ],
RO :
T. SHIMONO (FEZ+5H : K, BRHT)
R E NI B T B, ok - ERkE
EMRCINT, i, b= /LN pis] s
BOFBCEL TR, BE, HiFOWLE - TR
b, REVMLERSH TR, ZE513, v
TE~NEBET DR S =/ (Rana catesbeiana)
ZRWT, BRAEENT, ThiBREL, =

NEREBEPNIHE R OFERRE T 5.

PEEERE BV o, FHEERSREE
(Loc) &, /MEBICIEVEEICFIA L. F e
v = HIEER,. B R, BSREENSAEE
(WM) 2B U TERFBL, ThZhofikis -
O*, combined shock X » T4 U, HfEsT
4 =L FER%, 4MNaCl #'5 Z{{&/J\%*EGCJ:

DEERL, S LI. .

uox;o,wmlﬂﬁklb.mmﬁﬁwm

J4—) RE
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SEIEXN BB 4 —/L FERE, fhOFHEE
EEATHESIhZDDE, FENTFAKRTD -
oo _ ' :
7 V& v =M Otk X CIEREEEER
1%, Loc 30 WM O&HRIBEETSE5E
XY, mAmE Xh, Lardh, ERHE (100~
400 msec), % DINFIZHR P Ffe ShTwie.

WM #igic X Y H% 3 h 5 BREREOIE
3 Loc O&MHIEEETSEBFCLY, B
FAFs e BRI IR 2320 5.

REB DB LI/NRIE BV ThE, ZF v =l
KoEsiceT 5, BLARRETIMHMRITRED
it o fe.

CBlEiX Y, p=AMERBEREWTE, 20
DR ofc, HWARMEIERE (Firbb, Tad
v = SR R B BIRMER O] J X CERRL MR
R B A UK OME) BEEL, Tha T
SEFFHEBN /NN DISREFERIC T L TH, LERL
RpLXBLDTHHIEERELTHD.

11. Some factors affecting the contractile
responses of pregnant mouse myometrium,
401-417.

T O RAFEGOMBRECILZTERTFICD
T

T. 0sA (B B84 : Juk, W, 4

FEROHME L OHE AL~y AEET
EEIEAK Na, K OREZE(icH U TioFE
GL b B - RRRNRERIS R T, FIE
Na RGBS cifssEdel, Hk K BRTHL
% tonic WHEIIZE L L/PEv. Zh bl AA
VEEOIECE XETHRIEEMEZNTOD
O, A 7 EEICHAET D% D, Na-dependent
Ca exchange OZE{LIc X 5D, % OftiRMOHA
FREELEINTVS. BEOKRTIXNGEE
BT LTy ATERTOMIERAND Ca
OB, FEICE% LR Na, K, Ca, Mn 1 4V
ORRE L B, BOBKIEENIEERIGEEE
TV B/ NERE T X - TREsR L 7T,

HERBIOEE: 1) BEEER y 7HND
40 mM DLE DR K it & A5 1 7 EE%
P75 » 7= phasic iFic o3&, A 7 2R
doinl tonic WHERTE T 5. HEORE IR
Kl ERiconThEL RS, 2) T Ca Rk

o=k K b cpzitigEse, Caz Na, K ©
WANWAIEEOIFETTHRE LT (K- IHEd
% 27z, (INah+IKh=1676mM DA FvEHEF
TI1E30~40mMK 0L Z A TRARERZ b
7z, [Tris]+ (K)o =const. DE&HETIE Kl 28KE W
EEREE N5, 3) KB (16C) T
[Najo+1K)y=const. DI i i figvx (Tris)+ (K=
const, DWELIL T & 5. EER: Na R
TE—RBEY. EKECX VERRESEShS. -
4) 2 mM Mn #4E T Tk K-##E D phasic #8753
P X4 tonic MR X 5. Mn © K-HiEsd
BANEIE Mn iTX o CHIRE L 72d L5 Mn
FHEWRLEBEOLTSELV. LM, EOE
KHMEBVEFRA Y EFREBEEL T3, Mn
ORI I W T tonic INHITHTT 5 rCaJo
HREE LBz
ThSDERER»D Na gk LT Ca @%F

Wi, £/ Kiaxst 5L K-Ca #EHoEiE
ZEWT Ca OFACEBRL T 5 LEEIN
fz. Fiz Mn ORRILENHD Ca-sequestering
site »% block Xh s 7cdEEIhiz.

-12. Effects of mucosal hyperosmolarity on
active sugar transport and the sugar-evoked
potential in isolated small intestine of the
toad, 419-434.

A2 pBIckT3EOHEBERNEY L&a*ocl:v‘ﬁ
AT LETHREASREEORE

Y. SA1TO and T. HOSHI (k% 2 ¢
Wik, B, ). . .

JNE DRI OBBELE LI, /NGEEDRE)
HHEEEECARBET L PRSI TV D

58, FEBMAEMEE AT SR ENIFEA LRHITH
50T, FEAEZEREEC LSS OEERR
3%, EREERAOZ L, STt OB O/
RS (K, BREGHE, REREI, B
H, BERSLVEAIZEOZRIL) R =/NETEE
Lic. - : : ’

KEREEEEEC T4 &, BXREBEEE
(AC) wHHIIZER (KBE) BET 55,
AC LKBEED LFHE SN BRBRBEIUIAC
DK EHEE L RBEMERLE. BOEIE
HBAC Ok E T ER AL D, ERE
PRICRE - THA T BEEPULERNE DR (WhY
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% streaming potential) DA% X HZEREF
B, AC BERE HITHARIRMAL 2. AC 5
200 mOsm/l ZBXEVERISEMOBRESHE
ZkiE, ACKHBILTKREERER © & BiIRAH L
TRERERBEDELRTL, et b O
unstirred layer OFET B2 L BZRLTWS. T
NOMBORBEZ R B RIE0, BTk
DIRE LAEMCR—THY, BBKEH B4
WILOHANE, MM «BY eSS 2T
L, EREBERBR 2T » T 5 LEMgiciss
BHREEZLNS.

— G RERAIREE A2 D-gucose, D-galacto-
se DRIFHZEZBLCOL VALK L TWES
DEELREZ It otz Lo UEHBEEMIIHL
T, BICREELRVR, TORE ILEH
BAEL®, ZOBRERAC AT - 7.
EOMBEMAIZBL TOE DAL L OEEREEA
DOEPRETH DL, BEORBHEMECICE
ST ERTE 00, BRHEBMNOKE X
DAL, FEMEREAN O unstirred layer, $%ic 40
faf « ok i X 5 BRI O LB ik 5
LOLIBRINS.
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‘E$+méﬁiﬂﬂ+ﬁ%£%§§%ﬁi

z A E
B kK 8 %
AR %ﬂw$3ﬂza(i)mm~mm
B P BAEMORARE ,
HEE - EE.%* AW, BA (), A (2 EL, 5,
HE, IB0&ZE
BBEH SR

[. &4EF107 Indo New Delhi iz CEH#X
5 TUPS Congress @ General Assembly iz B
LD EBREOEN, TOREOKITAALE
H¥EsCBET588KKEL, 465 E XY,
00 HDSECH LTRELALAERRED 5 5EHk
EL 7L - . ERBELDVECSLORERZE
2T Wi DT, §HdAFEHEPEESLE%
15004 & L5ZORERZEHIFIC Liz. &
EE%GC’“%"%%C&J%?%A%i%S;M\EﬁW) h, 4
LIFFEEE B IOV VE Y 2 — A TBEIhR
ADHP» BBEEENRE SN,

I. #E4E128 8 ~9 H Sweden Stockholm Tf
CCBfE I TUPS BELSICHE LEBASE

BX), SHROBRERE L. BRLBRDS

EREHIZ,

a. HELSRBOHERFLOHK

%£BE K. Lissak (~v#Y¥~—), Z8 N. P.
Bechtereva (v 3#), Y. Katsuki (H), R. Margasia
(8 iz H. Rahn (k) @ 543.

b. EEMAE: LTHERESML TV K
Kramer 2RADIHEE. - T K. Thurau
BREL LTER SN,

AEERLORAE L LTEMICS » T8
B3hic J. D. Hardy (k) 25% 3 HEELOR
MELTEWTES X5 kiET 5 (&R

. E4£Bi>wTEEE P. O. Bishop ®
HwE

75 F)b, New Zealand, 1 v FRxo 7D 3H
RERKEE LTRSERDY, AVFvr (&
1rY) BRBEESBL LTEREDD.

- ZoPsE New Delhi @B 1F 5 8BADOFER
X o THRET S (KA. '

IHIT, TALS Y FPRLSBic i aESHSR
L, 7=7RESBE UTMAT 5 AhBEHE
Ihiz. :

V. &EE, 1 v F CHlExh3%&con
Tk, HEE LTHFEELCHEHFS h 7= Anand
HLBARELT o7, ThbbaBmoOREOET
KEBE, 41V B L Y OMBIED S X, 4
VFEMETHF I —BXUM ¥ FEER X UK
HEEREN L OLKBCHNTIHCR S W
5. ‘ ; -

V. %3 o IUPS Congress iz -2\ T319774:
DOEVERHEEE LTHELTWSILEDOP.
Dejours &5 X Y #i%. M. Fontaine #2545
LEBEE, BRAX LT $ 200,000 2+ 5E
DY TRHFT ENie. W% L OEADRE R
ALEVWERED 5 LOKTHL, o&EH
ERRBORSEELRST, ThoisKolR
ZEXVBMT SREELBHTHS L LTHRL.
Exasfrbhic. MABOLETRIIT7 S Vv ASER L
QIR TITbh, HERAZCEHFHREZ 23T,

VI. Paris £3OKRDINBOEDLZE 1T oW T
E, F—AMZ 0T, ~NVHFV~, £ RAFZ AN
EZFDEZDTTNBDT, 4/%&##6%AT
fThiz 3 22 ZERTbh 3.

VI. Commissions iz 2 WTHEF L b DL
i LhiE, é@#ﬁ%v&vn&oun&%&%
%, BEROLRERET 5.

L\ commissions & LTl -

a. Oral physiolagy (& & Y. Zotterman)

b. Motar control (ZZEE R. Granit)

c. Science teaching (ZFE O. Huttir & L
T Medical physiology @ teaching % * b %iF
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3).
d. Thermal physiology @%EE*{—E J. D.
Hardy—]J. Bligh. ST
e. Chronobiology i% commission #5287 .
f. Renal physiology (B4 K. Thurau H
AZ&EH F. Sakai).

g. Cardiovascular physiology (ZEE& J. R.
Lindeu).

h. Somatosensory physiology (& EE A
Iggo).

i. Gravitational physiology (ZE%& H. Bju-
rstedt). S

j. -Cell physiology (ICRO D[R4 D p_anel,_ &
LTARES L, ZAR J. Brachet) oV
Shie.

M CIREEIFOD DI

* Olfaction and Taste (EBE C. Pfa.ffmann
HZ<ZE M. Sato) Thermal physiology &£ E&A
#.AAZEE T.Nakayama) Respiratory physiology
(EEE S. M. Teuney BAFZEE T. Yokoyama)
Neuro-transmission (Z5# I J. Kopin) Neuro-
physiology (B & J. C. Eccles HAZRE M. Ito)
Neuro-endocrinology (FEE J. Meites) Physio-
logy of Food and Fluid Intake (ZEEK J. Le
Magnen H7ZZE Y. Oomura) Environmental
physiology (ZE & O. G. Edholm) Muscle physio-
logy (Z&E W. F. H. M. Mommaerts) %53%
5.

z Ofth, fhoik ICRO (International Cell
Research Organization) IUBS (International
Union of Biological Sciences) ICSU (International
Council of Science Unions) %@l%i@%?lﬁd)i&%
B X OEBBT bR

VI. #—% +3 U7k ¥ 5% 4B Ruminant
physiology icf8¥ % International Symposium
DBEAfE (EED).

. ICLA (International Committee on La-
boratory animals) ¢ .IUPS ZA&SEOHS
$ 400 Z 7K. '

X. ~zxRz=ZikrFs IUPS oBAFEKD
25 F 11 New Delhi B4k THmaelid.

. 4V FickiFrs TUPS oZ&aRFERHER
Indian National Science Academy *C®H - 7o DB
Association of Physiologists and Pharmacologists

CRE.
Al HMENwauLk66HPS%Ak
L UHEES ORI,

Ef7ER% 10H18H

HOE S 190 9.00a.m. XY
8 = 208 830a.m X9

M. EXkEECRsTAMHEPLE IR,
W. ST 5ot ICSO %5

‘EH4 (SCAR) i\ T Human Biology & X

CEECET5ERARRE L © T R Gold-
smith (London) % IUPS X b &mE&5.

XV, EEHBEEES X V1T4~197TEOH D
&Exl@@i%ﬁmowfwﬁﬁ.

% B

% % Eric Neil (U. K)

H1EIRE R 'W. Hunsperger (Switzerland)

# 27l%% N. P. Bechtereva (USSR)

HH RS LG Newsletter il

A. G. B. Kovach

4 & John M. Brookhart (U.S. A.)

HEER |

P. O. Bishop (Australia)

Miguel R. Covian (Brazil)

Pierre Dejours (France)

H. Drischel (GDR)

Y. Katsuki (Japan)

Klaus Thurau (FRG)

BEAR
_ Bengt Andersson (Sweden)

S. K. Manchanda (Indig)

J. R. Pappenheimer (U.S. A.)

E. Agostoni (Italy)

Z OPsEVE10H 208 @ General Assembly 23
WTEEREOHREL L » THRET 5.

. #E @48. 11. 24) fuRiLCEEEIhic
EEBEHECET s ERMMROBEICSVWTE
ROEERD Y, BEARMESZEENETAO
TBOD LCHETIEROMESED. 05
HEH» S OWETERLETH 50 DS IREE
EEREOBERLMERLT, B IHE2RLE LR

‘ﬁﬁﬁﬁékaokéﬁmﬁ??ﬂ$%ﬁﬁéh

7z. . :
. XVI. 4 B#i®ici: Sweden @ Academy. . of
Scienecs D75 1% Professor C. G. Bernhard 5



RBINBE, £i5AHhHCE Australia @
Professor P. O. Bishop, Fizlx Sweden Nobel
Committee ¢ president "¢ % Professor U. S.
von Euler Z523%8 X h 5 DT, WYLECE
FEHBEES ORI TENHES 2T
BSHOWTHEERDR D btz
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WM—IEELLA £RAZ R B WTHEI B A
ABREELSHEE (E4EDEOEBEMNE)

BBV THRSNINE 2 — R0 CRE LS

EEA X VMAESE, ki AR RS AL
(G2fM 800 F9) & LTRFEIhi. ‘

. CBEVRJIPEEZELTES

B Fy:MRM49% 1 5198 (4) 1:30~3:30

B A vr—EL

WS : EMEd, BAGRK, BARRKES, FEL B SHEA,
B0 WR (HES : B, I (KL : MAESERES,

HEHERE)

1. BEIREHFIC2VT : FREERVARZh
7.
2. FREEC VT : BEEREOBE L B
CHBARD D, Vol 24, No. 1 1B#RC 2 FERL
7=.

3. Index oW :

a) Index DED 5 & FMROHIRINS T & 72 @

T, Vol 24, No. 1 kb, ®IEE & dicEHicsk
NTbzeili. $EFEI VR - Index i3
BREFZRLTISST ol T 5.

b) Vol. 1 ~200> Index IIEHEREEMNE &0
b0z, BEREZELESSHLCERET
ZEielLr.

(R

S0E L WAIEAD—4, WETIED - L HFEGR
ECC bR X, 2N TORYEIB0F IS
DT HEVDDTYT. AROAEHENE DR
FELLT—ANLDLZEDTOTT»IDS, £hz
R DB - TREEE VOV i £ DBt REZHT

EHFCELRARETT. wWHrRzsd
DEL. HHOEDELVWEWHD, £hbda
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