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A contribution to the theory of EKG. Takehiko TOTUKA (Department of

Physiology, Nippon Medical School, Tokyo)
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Fig. 1.  Taking the fact into consideration that
electrical resistance of the cell membrane is very
great comparing with that of plasma or intercalated
disc, we can consider that the excitation can be
replaced with a negative charge as far as the
leading electrodes are in the distance. (c) In an
organ if we suppose an “image positive charge”
of the equal amount with the negative excitation
charge at the opposite symmetric locus, we can
substitute the electrical current in the organ as
shown in (c) in the figure. (d) When the weighted
mean of the excitation negativity falls at the center
of the organ, image positive will be coincide, so
the organ behaves as if there is no charge at all.
ST of the EKG is in that case.
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Fig. 2. Geometrically we know simple numerical
relations between the vector OP and its orthogonal
projections on the sides, faces or edges of equila-
teral triangle (a) and regular tetrahedrone (b).
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Fig. 3. Suppose a cube on the] breast, on which
we choose four diagonal vertices (A), (B), (C) and
(D) as in the figure, we obtain a regular fetrahe-
drone. If we attach four electrodes at them, poten-
tials of which being A, B, C and D respectively,
the spatial elements of X, Y and Z can be denoted
as X=K{B+C)—(A+D)}, Y=K{(B+D)—(A+C)},
Z=K{(D+C)—(A+B)}.
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Fig. 4. In a cube of which edges are 21 in
length and the co-ordinates of the point P are x],
yl and zl respectively and at P there is a charge
—e, and suppose that these points are in homo-
geneous conductor, the X, Y and Z elements of
the potentials are approximately X =—kex, Y=
—key, Z=—kez as far as the image positive is
assumed.
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Fig. 5.
which co-ordinates are measured from their center of gravity.
Excitation starts from (1) and is saltatorily propagated to (7).
Membrane potential curve of excitation is plotted at every
20 ms (a). Calculation is made as shown in Fig. 6.

Seven points are arranged on a semi-circle of

Table 1
Xo Yo X1 yi X3 Y2
(7 53.03 53.03 24.76 81.30 248 814
(6) 72.44 19.41 44,17 47.68 442 477
(5) 72.44 —19.41 4417 8.86 442 89
(4) 53.03 —53.03 24.76 —24.76 248 —248
(3) 19.41 —72.44 —8.86 —44.17 —89 —442
(2) —19.41 —72.44 —47.68 —44.17 —477 —442
)] —53.03 -53.03 —81.30 —24.76 —814 —248




FH—0 & 2 O.LE MBS

eYex| X X2 X3 Xa

€3 €3X) €3X2 637(3/ 537(4/_—
& E4X) EBaX [22) BaXgq =—~
64 6’4 X d & - 4/
5 1 A2 P
_?_//'ji://’__ T
Fig. 6. First e;x;, second e;x;+e;x, third

e3 X1+e; X2+e; x3 and so forth, where ey, e, e3--
are the succesive values of the charge by excitation
and x;, X, x3--- are the co-ordinates x of the
exciting points respectively. Similarly y is calculated.

Dextrogram
LBBB

Fig. 7. (a) Calculated vectorgram of the model
in Fig. 5. (b) Complete LBBB after Grishman.
They are very much resembled with each other
except one but very important property ; in (a)
directions of the axes of QRS and T are coincided
but in (b) they are not. Considering that the
mechanogram of the cardiac muscle begins later
than the electrogram, calculation must be made
with the different co-ordinate values of X and Y
after that instant. Broken line shows the improved
curve, which is very much like as LBBB in every
detail.
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Fig. 8. EKG of the excised toad’s heart in
suspension. (1) Heart was freely contracting. Both
R and T appeared in the same positive direction.
(2) Apex of the heart was stretched and the move-
ment was arrested, then T wave was reversed.
(3) Stretched further (4) Stretched further more (5)
Again it was freely contracting. T regained its
positivity. This experiment suggests that in ordinary
EKG T appears in the same direction with R but
when the contraction is arrested by any means, it
will decrease in size or will be reversed.
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Fig. 9. Various conceivable cases of propagation
of excitation waves in the cardiac muscle. (a)
Excitation waves started from both ends propagate
independently. This may be improbable. (b) Two
excitation waves collide with each other at the
middle point. Also improbable. (c) The speed of
propagation wave is not equal in various direction.
Model sketch of this case may be represented as
this figure. Assume that the start from the left
end is slightly earlier. Collision takes place at the
dotted line. (d) Probable propagation wave of the
dextrogram. (¢) Probable excitation area in the
cross—section of the heart.
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Fig. 10. Improved calculation of model dextro-
gram. If the model changes its shape during
excitation, obtained tracing becomes as shown by
the broken line.



FH—0 L 20O LERER 11

T3 (1)(©Q) @)D LFFEE L,
BRI +1/2 2~ DEEFH b0 L LT,
ZOROFICEFENZHEHOBORIZTFD
RESOWBLETILLTHET 20 TH
3.

T OFETETRERISAREZ T b HET
2%E, T b b ALME Fig 9,d ol
s BPDEANTRR R BB~ EHRA T
HBELTHE LD Fig. 10 ¢h 5. Kk
BT Fig. 7 TRLIZLDLHELTH .

EBRIZZ BT aAMEE LETR Y, &P
TRICHRHINENE -7 L L SRR E i

PTw 22 bRLETHS.

WIZIEFLER Fig. 11) 25HE L TR .
o EEoZ & < s b S Ui EE K
HICHET O THBH, Wi DO HIFER N
PEBECRBE VW  ZLEb Yz vEL, £
DFHBIEBEMD 1/2 a< L JRhEs L L
THET DL, HEOBIIAARCTR L D
REzZBRIEBEASS.

ZDX 5 LTI
Fig. 11 Td 5.

A bhlfiizizEbhbhoda > TW5TE
BLEMICEE DL 72, ZOFT QRS-
loop M#WEEEEY & 7 v, XOERICQNH
NICDFEDOFRRIBHELIE Lch b TH
3. b LELFBRCHRE L L ThiE, EFHo
B HBE S ECRBERETHE 22D
NBLDOE —45 EHO FICEPNS. b LA
DFRBFEF D —45° okt Ui
b o e 2D (BT ELRR )

:@%%ﬁﬁTﬁR&mﬁ%W%Kﬁfwé

, Slcik~7z Fig. 7, 8 o2 L IEBER O
79% DT Y TR IELET 5 L
LTHETHEEBR TR T I 2R ET L3H
FEIZHEL E5CFT52 L b TE 5.

BEPSHZELTHS LIS L T LES
BERNLZEZTT b —DEER VT RTOHTHED
BAEZAETTYH, TRALDOEARAST bhEY
(D) OB OEOF I 50 b, ALY
CREEPHMOBRIBIORVOLRATE

HELT R0 R

70 ST RFEL—HTH5DITTH5.
VI. EF D0 EH

A. EFOBICE - CHE R ZFEFFLL LD
BB bET 5 Th, LEHR—HTZOEEN

Fig. 11.  Calculated vector of the normal EKG.
If the model changes its shape during excitation,
the broken line is obtained. Start of cxcitation from
the left end is assumed to de slightly erlier than
from the right.
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N+P=A

Fig. 12.  Subtracting the normal pattern (N) from
the abnormal pattern (A), we obtain the patholo-
gical pattern (P). A—N=P or N+P=A.
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Fig. 13.
called hypertrophied heart, each cardiac muscle cell shows
rather dystrophy, degeneration or atrophy under microscope.
Therefore, the model of LVH is calculated on the condi-
tion that the left-hand muscle is weakened and the
produced potential is decreased. Reduced pathological
pattern (Prvy) is also drawn.
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Calculated model of LVH. In the highly so-
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Dextrogram
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Fig. 14. Model calculation of LBBB. Vector-
gram changes its shape as the block increases
untill at last it becomes the total block or dextro-
gram. Pathological pattern (Prggs) is also drawn.
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Fig. 15. Assumed that the excitation from the
left end is delayed.
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Fig. 16.  Two pathological patterns (Pin farct)
of left ventricular infarction. This model is not
satisfactory, for we do not know how the excitation
wave propagates in these cases. Pinfarct shows
a large Q in the direction of the infarction
assumed.

Fig. 17. Probable vectorgram (upper, double
line) and electrogram (X, Y) of atrium.
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Seasonal difference of thermal regulation in dogs Hisato YOSHIMURA,
Taro INOUE and Hironobu TANAKA (Department of Physiology, Kyoto Prefectural

University of Medicine, Kyoto)

The regulation of the body temperature was comapred between the dogs acclimated to
cold (kept outdoors in winter) and those to heat (kept at 32~35°C room for 3 ~ 4 weeks).
By exposing both groups of dogs to the hot environment (45°C for 45 min), the following

results were obtained.

1. The rectal temperature did not rise in the dog acclimated to the heat, while in the
cold acclimated dog, it rose gradually from the normal (around 37°C) to 41~42°C.

2. The panting (a very rapid shallow respiration which accelerates the evaporation from
the moist surface of the mouth cavity) appeared more vigorously in the heat acclimated
dogs with a shorter latency than in the cold acclimated dogs, while the total amount of
evaporation was almost the same between the two groups.

3. The water loss through the three major salivary glands was not so large, i.e. only
about 10% of total water loss, that the rectal temperature did not rise after the ligation of

salivary ducts, in heat exposure.

4. The evaporation from the dog decreased as much as 40% and the rectal temperature
rose gradually by about 2°C in heat exposure after tracheotomy which excluded the effect

of panting.

5. The resting metabolism of the dogs acclimated to heat was lower than that of those
acclimated to cold, while the percentage increase of it by heat stress was the same between
the two. Thus the metabolic level of the former was lower than that of the latter in heat

exposure.

These results suggest that both mechanisms of the lowering heat production and the
effective heat loss through the panting are important for the acclimation to the hot environ-
ment, and the heat acclimated dog is superior to the cold one in these respects.
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Fig. 2. Comparison of thermoregulatory func-

tion of cold acclimated and warm acclimated dogs.
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“Table 1. Water loss into saliva during heat
exposure of dog.

from submaxillary from parotid gland
and sublingual glands (unilateral)
(unilateral)
time volume flow rate | time volume flow rate
(min,)  (m1.) (ml/min.) | (min,) (ml.) (ml/min.)
4 control 5 1.05 0.21 5 0.60 0.12
(at 21°C)
i} heat 3 0.60 0.20 3 0.90 0.30
exposurg
(at 45°C)| 2 0.35 0.12 3 0.45 0.15
3 0.42 Q.14 3 0.60 0.20
3 0.15 0.05 3 0.30 0.10
3 0.18 0.06 3 0.30 0.10
3 0.09 0.03 3 0.30 0.10
12 1.20 0.10 12 1.20 0.10
total | 30 299  “°8l10 0 375 D8z

Remarks : total water loss from 3 large salivary glands

e (2.99 + 3.75) X 2 = 13.48 ml &

total water loss from dog during
heat exposure is 125 g.
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Studies on the activation mechanism of fibrinolysis by dextran
sulphate Hisashi MigARA, Masamitsu IcHIHASHI and Shosuke OKAMOTO
(Department of Physiology, Kobe University School of Medicine, Kobe)

The present study was undertaken to investigate the action of dextran sulphate in fibrinolysis
particularly in in vitro systems.

The results obtained were as follows :
It was found that dextran sulphate itself did not have an action similar to plasmin, plas-
minogen activator or proactivator. Furthermore, dextran sulphate did not accelerate the action
of plasmin, plasminogen activator (urokinase or tissue activator) or proactivator activator
(streptokinase). However, at higher concentrations of dextran sulphate (greater than 2 mg/ml),
the action of the plasminogen activators was strongly inhibited. The fibrinolytic activity of
intact dog plasma, with kaolin suspension added to activate contact factors, was enhanced
in the presence of dextran sulphate (maximum at final concentration 0.2 mg/ml). The
fibrinolytic activity of euglobulin obtained from intact dog plasma in the presence of dextran
sulphate was enhanced over a wide range of concentrations of dextran sulphate, again with
a maximum at 0.2 mg/ml. The fibrinolytic activity of euglobulin precipitated in the absence
of dextran sulphate did not show any enhancement, after the addition of dextran sulphate.
The fibrinolytic activity of euglobulin fractions, obtained from human plasma during operation
and precipitated in the presence of dextran sulphate, was generally higher than that of
similar euglobulin fractions precipitated in the absence of dextran sulphate. Nevertheless,
when euglobulin fractions were obtained from normal intact human plasma (not during
operation), the fibrinolytic activity of such fractions showed no enhancement of fibrinolytic
activity, regardless of the presence or absence of dextran sulphate.

These results suggest that dextran sulphate may enhance the fibrinolytic activity induced

by contact activation. (J. Physiol. Soc. Japan (1970) 32, 25-343

o = i, MW7 7 F_—F — ORIRESE 7 e T
C = IFR—F - E, TIFR—F
RERROFRALK, LOEMBOME  BIEAOD 52 L PRES R0,

— iR
*7z, E
HERHSH L EHIC AE~ ORI X 5T, Bl

DHIFER BiC, AR« ORISR

FOEERH OV, tThbb, MEET 7
FR_R— B —, BIERET 7 F_R— " —, RAD T n

¥+ —+ (UK), fE#-i o> BilokinaseD & G &
5. [, —FiBwT, MiKREDOEMEL
EEERB I THE 4 OIFEEN L IEEME Iz
WTDHERD B, FDHHLDH B HDILO
Tk, AME~OFHZEEHE BRI S h, 0
i & R O RIS T i b iz, filx
3, BERRHROBEERHEES I O—D L1 5
7o, MIBEMEOEMAERT 2 P L7 FEF—ED

(HEFI44E 10/ 14 B 2

ER & LCHIER A R &, 2o iR
OEREN M BEEEOTIEIZ L B bD e Eh
7z, FUEWE~A beAL Y CBbHB. ZDT
A bAoA v CORBIEEERE, B oMbk
TIFR—F—DRHIZE B LD L E RO,
ZDXHIE, WL OB oOVTIE, %
DBRIEMAVISE 1T DV BN TR bR T
58, —giz, FOoWBOREILY 5T, MK
DIFEEIEMENBD SN EWBEOEKITE b TR
LILTRY, MAEESED LY EIZOW
Tbh, ZORIETEHEEFIC oV TOMRRIZK
RELTZLVWERTSH 5.

AWEZ LD BT TR LT UHBRLED



26 2E « TG - FA—7F %2 I 7 VBRI X 5 G IARE OBE

—o>TH Y, T TIk19494E Unger and Mist®
2 X Y, % 7z 19594 Olesen® XV sulfated
polysaccharide 73 DRRIRIEMEALER 2 $ 2
ZLRHE S h, B, AFRTHRM - FTES
B, BERBICT XA T VB EBEICAR
wE L, #1EBRERIE, 0B OmMPRE
EMEOTIEE AL EHBEL TV S, LPL, &
B, FTx A7 URBIC I D HEEEGERFIC
ST, BRIOBERLZbOLEREZLN
A N o

X, ZOTFFA NI URBRIC X SIRE
EHEOBFEIC OV THEIEL, TX2 M7 U
%, EENTOREREHOVEEELTEL
BTV AEARETIC L 2EELEE, &6
RS BERSED S L Ebh AR L
DT, TIRBETS.

I. % & #5 &

A. EBRBE

1. =z 17 ¥+~ (SK): Lederle #
# > varidase % AL BEGRHEIKIC THRAE LD D
EHEMALE.

2. vux+~—+ UK): 3 F V-l
o urokinase % AR AIEKIC T L TER
Rz,

3. F9RIv: I PV +FEHloT 47
Y )Yy 125casein u/mg A Lz,

4, SK JEMALT T 2 3 v HidR e bR
LR L — 2 n 7 ) L AEICHE 4 DRAL
o SK &z, ZOEAEKE 37TC, 545
RIESE, 77 2 UBIKkE LTHERA L.

5. + U 7y : Worthington - #1 o 2
X crystallized trypsin % A¥EYRIEKICHEE L
THER L.

6. 747Y ) — 7 v :Armour #HHlo
Bovine Fibrinogen (Cohn's Fraction I) % borate
saline buffer (pH 7.8) Ic¥FM L TR Lz,

7. buo vy EEMEKO Bovine Thro-
mbin % AFAAHE/KIC T208A7/ml iTi B X
HIEE LI b O ERHER L.

8. ¥ A I LFile (dextran sulphate) :

BUFIERA M MDS = —v (BT D. S. LEg3)
F AR RIS TR 2 ORBEICHE L CHER
L7z. 728, D.S. OMERRKEE I 0.0349, Figg
EBIL56%ThB.

9. M#ET7T 7 FR—%—:015M.KCl ©
WHEhD, WO IEHET /7 FRX—F—%
R L. Thbb, v FEIERRE&EY
RIEKCHRIE LM%, 20 2g 2BHEIL 0.25
M fepErRyE 10ml i2inz < Janke and Kunkel
#H&#lp Ultra-Turrax homogenizer T10F[ ¢
BER:, Bz, 9000 T p.m. 1T TRIE LS HE
L, #0WEEKE Lz 015M KCl-0.02M
Tris (pH 7.4) 5% 40ml 12hl 2 TI4riciEs:
1%, [KiEZE (2 ~ 4°C) 604y BIHKE L 247
ole. DO3WT, ZOWRHKE 5000r. p.m. |
TREELSEE TRy, 20 LEEERKT 7
FR—F—fHR & U T ERCHEH L. &
B, ErEY FOBERHEA P L b, RFEOHE
T, M7 7 F_—F KR 2.

10. #E#5¥ : a) Borate saline buffer 13,
Norman OFEH#E L7 FEICHECTERL, 74
TV )~ R YRR SRR L. b) 015
M KCl-0.02M Tris (pEL 7.4) 1, &7 7 +
N— g~ ER L.

11, Fpfge b - KARKOEE Y MM
4% 75mg EHliK 1ml iICFE LI b O EERAL
7z.

12, Intact dog plasma : {f& 9 ~11kg @
HMET, 7 4 7V YREDA X ONEERL
v, RUzF L BEHEIZT, 50m M/ml o
2Na-EDTA, ®7-i%, i (L.349%W/V) 1%
L, IR 9 BOFIGTRML, EbiL,
5000 r. p. m. KRB LSEE (2 ~4°C) 2Tt
#Ez, KlzFLr o loRRIcREELE. &
DEHic LT x % intact plasma &I

13. Intact human plasma : §iisg & [5] U5
2T, b bMOEEX VIERR LTz

14, =~ w7V 45 @ Mg 70205
OXKB LIofiAREMEZ THRIRL, L{ERLE
Bo 1 %EBER~ICHET L, pHS2IZ L.



HE - THHE  AA—F % 2 } 7 VBT X 5 MBFRRERB OBIE 27

Z N EKEPNIC305r I KER, 30001 p.m. (T
TIRERLSBERZ TR, 2 b thEic &Y
DIAEDNE ¢ borate saline buffer (pH 7.8)
Bhnx, BEREMLILbORERLE.

15. ## Y o : Commercial preparation ¢
HAY v Smg BABEHREAK 1ml Nz
WL UTER Lie. 74 vic Xk BEMRIE
4%, intact plasma 0.3ml iz 4V v Smg/
ml % 01ml hnz, 37°C iz 5 A RERKES
ETHEBRLEXSIHEL, Zo®%EDIZ, 3000
r.p.m CERELCSHETT 2, TOLER
ERRICHL L.

B. HIEFE

MRS ORE R, BEET 7Y VIEREE,
B, BT 47 vEREBC L 572 T4
7V VERRIE, Astrup and Miillertz® o EE#k&
BHERHE LI KEODFHEIC Liedd - Tz,
B« 70 UEHRIE, Lassen!D o FEkic Lz
B, BHET 7Y VIR E 85°C 1T304
WELT, 747 ) v REECEERTV 275
A =T UERBRE L boRER L.
TR0 T 4 7Y R EERIE 0.03ml %
BT L, 37°C TI8RfE ., 7 « 7V V3
W EOWMEREWEL, OB RIEELE
EE LTHRBE L. EREOAER, el
DAL, BREEOREXEE (mm?) THRHE
L, REEEBOGEE, BE BIV, &%
E, #h¥h2CRL, *OREEIRMEREREL L
Iz.

T DM, FEBRT RO FEMIE SEERARAE O TR
L7

4]

I. £ & M #&
A. BRRERTICHTET xR b7 UFB

L. T2 PSS URBICEZ 7 47V VIR
FRVER >\ C
AEFRAEK 04ml K732 N T URBRE
#1000, 100, 10, 1.0, 0.1, 0.01mg/ml ®Zh
ZFh# 01lml iz, £8% 05ml 21, 20
0.03ml #IFHET + 7 ) VERICHE T L, BE

EMERE L. TOE, [MhoFERIZo
Th 747V VEBIRD BT, 7FALT
WEBIhES L3747 VERERER
HoLiEmEhi.
2. b hea—rudY) UAEICHTET
¥ 2 b7 VRO RE
Eir MR YV 2o 2—2s w7 VoE
0.1ml iR EfE 2 DT % 2 b 7 VHRERYE
Wx 01lml iz, & b icAEAREK 0.3ml
iz C4aE® 05ml b L, ZOREE3TC,
543, {EIEAKE T ohnEg, R X Ok
7 4 7V CIERRIEIC XD BRI R HIE L.
FOREER, OBERIZOWTS, 747V
BRI ED b oTc. TOHEELY, 7%
2T URREE, FRHFICE AT TAI S
v, RS T 7 FR— g — 2wt A HE
ERZi b0 LBz L.
3. FTRIVIRE BT 47 CRBER
x5 7% 2 T VB O
UK #4772 2 v 25u/ml, 5u/ml %
nER01ml X DEEDT XA L T VAL
fpvANE 0.1ml, AHF Rk 0.3ml &Nz, &
B XU T « 7Y VIERRIEIC X D £ OFRE
EEEE L. oS, Fig 1 iRy
{, PTAIVICE BT 4T ) IEEERCR
LT, ELITFHR MTURRRIC X 2 HRIEM
L LR b 5T
SK iEML 7T T A itk 57 47 V) VIR
ERCHT S TE2 5 VB OEEBIZ OV T
b, FHEOFEICE VEiE L, SK &L
FITAIVIHLTS, T2 T URBRICE
BRRIEVEETRIE R 7 SR b v h o 7.
4, UK 2 X375 23 /=5 U EHEE
Fiest3 55 %2 b7 URREROREE
UK 5.0u/ml, 2.5u/ml Z#Z4 0.1ml [ZFfE
ZQEEOT XA b T VEREREWE 0.1ml &1
%, SbhicAEsyAERE/K 03ml 2 x T&E
05ml 2 L, ZORKICOVWTEEY 7Y v
WIREBC X D RATEEE BIE Lic. £ ORE,
Fig. 2 255+ < UK ofkRiEE 0.5u/ml,
B 1.0u/ml ic X 2BHT 4 TV VRO



28 KR T » BA—7 %A 7 VBRI X % MEHIEREOBIE

BERR L, T2 bT URRRE, KR
B 20mg/ml, 200 mg/ml DOEEECKVTH
HIZIEE R LD, &<, UK 2k 38805
AR 2 3R S ¥ A ERIED b v it 2 5
Iz.

5 M7 7/ FR—F—LXBSTAI
— 7 ABRMAERICRT 5 F % 2 T URRER D
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M\_/ Plasmin
5 U/m|
\__/\ [ U/ml

Control

O 002 02 2 20 200 mg -
Conc. of Dextran Sulphate mi

Fig. L Effect of dextran sulphate on urokinase—
activated plasmin. The fibrinolytic activity of
mixtures of 0.1 ml plasmin preparation (5 casein
u/ml or 1.0casein u/ml) with 0.1ml of various
solutions of dextran sulphate and 0.3ml of phy-
siological saline was measured. Ordinate indicates
fibrinolytic activity as estimated by the fibrin plate
method. Abscissa indicates final concertration of
dextran sulphate.
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Fig. 2. Effect of dextran sulphate on urokinase-
induced fibrinolysis. The fibrinolytic activity of
mixtures of 0.1ml of urokinase solution with 0.1
ml of various solutions of dextran sulphate and
0.3 ml of physiological saline was measured (final
UK concentrations 1.0 u/ml or 0.5 u/ml). Ordinate
and Abscissa as in Fig. 1.

2E

v NERE L D LT 2 FR—a —
04ml KL DBEEDTX 2 + T VIREERIE
0.1ml %z, ZOREICOVTEREY +7Y
VIIRIC X D BETEE R E L. T ORE,
Fig. 3 izmdml, M7 7 F -2~k 5
BT 7 ) VIEREER IS L, TE A b
5 U REERI: 200 mg/ml DEEERICR v THIE
YER %R L.

6. SK iz st e~ a7y 50
DOBRTEELERICT 27 % 2 7 VRO
-2

Wl MIRL Y 2 e a—r e 7Y U4H
0.3ml iz SK 10u/ml # 0.1ml Nz, XHiIT
A OREDT XA b7 LHREREK 0.1ml &1
%, @B 05ml &L, Z0EEE 37°C, 54
M, EEARR RS, BT 7Y VPR
BIXUMET « 7Y VERRRIC L Y BEEEE
WE Lz, ZofEE, Fig 43w, 7%
A 7 UhERE SK T X S ETEEER I

3
3"

8

)
o)

Lysed Area on Standard Fibrin Plate

D\O__O_\M——o

T T m
) ooz Oz 2 20 260
Conc. of Dextran Sulphate

o

Fig. 3. Effect of dextran sulphate on tissue
activator fibrinolytic activity. Upper curve repre-
sents the fibrinolytic activity of tissue extract pre-
pared from human gastric mucous membrane with.
0.15M KCI-0.02M tris buffer solution, after
addition of various amounts of dextran sulphate.
Lower curve represents the fibrinolytic activity of
tissue extract prepared from guinea-pig kidney
cortex with the same solvent, after addition of
various amounts of dextran sulphate. Ordinate
indicates fibrinolytic activity as estimated by the
standard fibrin plate method. Abscissa indicates:
final concentration of dextran sulphate in the tissue:
extracts.



RIE « T8 « FA—F %2 b 7 VERERIC X % WA TR O%/E 29

L, 2mg/ml, BX 1 20mg/ml OEEEICE

W, HIfWERER L.
TNV IR BT 4 T LYERRER

CHT57% 2 b7 VRO BE

b Y 7Y 0.25 mg/ml, 0.1 mg/ml, 0.05mg/
ml DFhER 0.Iml KL DBEDF % 2 k
7 UREBRESIE A 0.1ml Sofnz, EE¥ER L O
M ¢ 7Y CFARBRIC & D BRETEE R HIE L
7o FOFER Fig. 5 R+, My Fr
X274 7 Y VIBEBERCRL, S22 M5
VHBRE R B EA R EEL bhk.

DEDHREZRAELTERLTHRBE, £F
TEA DT BRI, THEBIRIBZT 47
VERERY, e T 0 FR—F—, BB
7T AL = T B EEN R E M ER
bV, Fh, T RI v, FITRI)—F
VeTITFR—BE—, BBETRT IFR—
¥ — OVEHALEEETH B SK it ¥ OB RER
FICE D, BRI E I ARSI ML IE Bt
LTh, TR N7 URBRITEHERERL Y
WoRES, L5, REBEOF*2 5 U FRR
DRREEME R ICITHEIC B t 2 S5
Bz,

B. #R-—BUERICHT BT F R bT B
2 d0g-2

L &%) itk s intact plasma oy
EEGBRICHT 57 % 2 b5 ViR 05

METEEGETRR I 2 v C, SbicEs+3
&, B, ARRNCRBT 3HBEEERO D x4 L
LT, #MRRTRIEZ2 6N TV5. 227,
AR T X 3R BRI 5 7 %
A N7 URBOBEIC OV TEREED .

A4 X OERNN intact plasma 0.3ml = 5.0
mg/ml D74 ) LERER 0.1ml %jix Hage-
man FF #iEMET 5 L[, BroBEED
TEZNT VBB 0.1ml iz < B <.
ZOAFY v FH RN U v
T, BET ATV CRIREBICE Y, OBIATE
PEERE Lic. 2ofEER, Fig 6 174104,
TxAMNT UFER 02mg/ml Nz 7 B,
AV DHEMETE L DBEIEESE, S5

mm?

2001

Olysisk.

——
O N\

Lysed Area on Standard Fibrin Plate

0 0002 002 02 2 20

Conc. of Dextran Sulphate Mgl
Fig. 4. Effect of dextran sulphate on the
fibrinolytic activity of human euglobulin induced
by streptokinase. 0.3ml of euglobulin fraction
obtained from dry human plasma, 0.1 ml of strepto-
kinase solution and 0.1ml of various solutions of
dextran sulphate were mixed in glass test—tubes
(final concentrations of SK 2u/ml or 0.1u/ml).
The fibrinolytic activity of the resulting mixtures
was measured after 5min incubation at 37°C.
Ordinate and abscissa as Fig. 1.
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0 0002 002 02 2 20 mg |
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Q

Lysed Area on Standard Fibrin Plate

Fig. 5. Effect of dextran sulphate on trypsin—
induced fibrinolytic activity. The fibrinolytic activity
of mixtures of 0.1ml of trypsin solution with
various solutions of dextran sulphate was measured
{final trypsin concentrations 0.05, 0.02 or 0.01 mg/
ml). Ordinate and abscissa as Fig. 1.
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30 LI« Ti1E « FiA——F % A 5 VRRIC X 5 kSRR BIE

X 0 IEE SN RS ED 2mg/ml ©oF
%2 b7 URERT 1% R il &1, 20 mg/ml
PEDF*2 b7 UHilRE Nz A, 5B
EIHRIRIENE 2 I U,
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Fig. 6. Effect of dextran sulphate on kaolin—
induced fibrinolytic activity of intact dog plasma.
0.3ml of oxalated intact dog plasma was mixed
-with 0.1ml of 5mg/ml kaolin suspension and 0.1
ml of various solutions of dextran sulphate. The
fibrinolytic activity of 0.03ml samples of the
resulting mixtures was measured after 5min
incubation at 37°C. Ordinate and abscissa as Fig. 1.

Lysed Area on Standard Fibrin Plate

Q

0 0002 002 02 2

Conc. of Dextran Sulphate m}{nl
Fig. 7. Fibrinolytic activity of dog plasma
euglobulin precipitated in the presence and absence
of dextran sulphate. Solid line : curve for the
fibrinolytic activity of intact dog plasma euglobulin
fractions obtained at various concentrations of
dextran sulphate. Broken line: curve for the
fibrinolytic activity of mixtures of intact dog
plasma euglobulin fractions precipitated in the
absence of dextran sulphate and various dextran
sulphate solutions. Ordinate and abscissa as Fig. 1.

ZOEEEF, Tk e, in vitro BT
BEERT, HA Y itk o TEE LS ik
RETFR, BHEEEOVEE E L CEATS
B, HABEOFTFA LT URBBFEET ST
Lick 5T, MIBEERSHICHERShSZ L
BIREL TV 5.

2. 22— w7 Y ABEHEREED T X A b
T U OB OV T '

ZITC, BECBEShETIA T UERER
X AREBREOWED 5 b, BEEEEONE
= — 27w 7Y AyEE R LR &
5. Ldl, a—rw7 vk 5 58ER @
B OEMAREE L SN ATEERS - LE
2 bhB. LEzHsT, Bio &<, &k
SN EMRE TS RATEEO O &E& L LTH
CBE, FH AT URMBRAR, TORBREREZSDL
BT AEAN D B LV O RENDE LT,
a—r w7y vAHEE S BREFEOTHFANT
VIRER D BB OV TR Lz,

A X OEERHN intact plasma 0.5ml fE 4 ®
BEEOT X2 b T UREEANE 0.1ml 200 % 7o
#%, 2—7u7 Y UAEEz THRIEEEZRE
L4, H52 U intact plasma b
—FuFYrE x T, =0 04ml KFEL DR
EoFF 2 NI UREEE 0.1ml i1 2 THRE
HERIE L BAeI oV TR Lz,

ZOFER, Fig. 7 oFRORTML, THFA
NI UBBOFETT, 2~ w7 v AHEE
2 EAIE, BIBO A AV VR EROR
ELFERE, 02mg/ml ©F %% b7 URREREIN
2BAEROR, Bioa—r w7 ) VHEO
HOTFRTHRAEERL D DEVIERE R L.
hicxtL, Fig. 7 omgic Rz, 2~2w
TV LR, FTxA LT URBREMZZE
Az, & ITHREEEOEIRIZA DS
7z, Eiz, 20mg/ml OF %2+ URREBEM
2T BAIE, WE L b, BIATEMEOHIHE
H»Hbhi.

= DEEE, HiB® intact plasma iz F A Y
BNz, EACREEELL, BREECOESE
LLUTERT AR, F% 2 T URERA IR



EFR « T - AFA—F 2 b 7 VEIEEIC X 5 MIRMGIATEOEE 31

RERLEBE LBLHORENBZ 572bD L
WEShS., 7z, a—r w7 Yo H5HEHES 3
BIERICEMBRNIEELLER S B L v 5 —D20
FELE DD 2 X 5.
3. FREOBEMIZL VB Liz=— 7
v 7Y o AEOBRIEEICHT A TE A S
Vil dad -2
TTR, HLOBPFILABNDITEL, 48
FINRE, RRiC, MEEFHRC, BIE#R304
56043 D ic —iB ik ICIRIRTEE O TIHE DR A b
. ZOBEIEETTERO 2~ w 7Y L3
T BTHA ST VEBORER 1. B
BRIBHIR 0605 BRI, BEONHIREL Y
EDTA 8#mz47k v, EbiZE L T intact
plasma# % 7. = ¢ intact plasma 0.4ml {=f&
ADOPREDOT X2 bT UHBEMNZ -, 2—
razy osyERx, BREEERRIE L. %
DFER, Fig. 8 oFEHFTIT L L, Ry,
FEKIREE 0.2 mg/ml O F % 2 b T UEiBRE DX
T, 22— 07V UAEIIEBWT, BE
FEHEHREh, 20me/ml Tz o THIA
EHEEIHI &z, LA, Z o intact plasma
POEbIZ—F a7 ) L HEEY 2, FhICE
XDREDT X A T UERBENZ LHAK
i, TERA LT URERIE 20 mg/ml TR
TER&FT0OHRT, REEEOHERIER IT4EL
Booh i o 7. Fiz, #HE v b intact
plasma pHo—2 w7 Y LS5HEE L ThH,
Da—r w7 ) U EBRRERE RS b 5
T2 BEITIx, #¢ intact plasma 125 %2 b5
VEEBE M BICa—F e 7Y VAEE 2
T, EOMBE-EZREL TH, Fig. 8 0T
DERITFT & L, HREEEERIER AL
nNizh 7.

V. & =

ARG, RFEIC & o THE S hi?,
BECTXR M7 URBERE LB, MK
MBTEEORIEE I T 2 BT bhiz.
Z OFER, in vitro KB IF AEBRBRETIID S
2, FTER NI URBRIC X B EME A I

3
4

o
(@]

Intact Plasma \
during Ope. \

Lysed Area on Standard Fibrin Plate

Intact Plasma
01 wmmzemmeas
0 0002002 02 2 20
Concentration of Dextran Sulphate m%u

Fig. 8.  Fibrinolytic activity of human plasma
euglobulin precipitated in the presence and absence
of dextran sulphate. The upper two curves are
for euglobulin fractions obtained from intact human
plasma during operation ; the lower two curves
are for euglobulin fractions obtained from dry
human plasma. The fibrinolytic activity of mixtures
of 0.1ml euglobulin preparation with 0.3 m] of 0.9
9% NaCl solution and 0.1 ml of various solutions of
dextran sulphate was measured. Ordinate and
abscissa as Fig. 1.

DT, FO—IEIPN LIV EEL LR
5. Tibb, Fx 2 M7 VEBRELERC
X, EERNRE 7ok BEEMELER
s &, BEMRCHEHMBSN TV 3 BESRE
WALERT, Thbb, YI2I7—F L7
7 F_R—%— (UK, k7 7 FR—%—), 3%
WX, a7 IFR—F - DEHLETFCH S
SK SFizxt3 2 HIERA b E o2 A oA
sl LA, T2 F?‘/ﬁ@@?é'?%%ﬁbcﬁ
W, ThBERTFICE BEMERCRLT
WHIZIEE L o2 LR E .

LaL, ZZCE5ICHBEEE AR D
TOEBEETTORER, ERRNCRT 3, &
BEMOVEEL LTEZ bR T 2 EMETF
MEEIC L 5T 5. 19524 Soulier 7 v —7°
@ Niewiarowski, S. and Prou Wartelle!?) |z
LY, BEROVEQEFTLLTHALATV
Hageman K723, FRFCHEERICHL T D,
ZOVELLEY 522 LAHEIIE. &5



32 R« TG « FA—F £ 2 + T VERIERIC X 5 MKKAFEBLOBE

i, 19626EDIEIC 7 D, MIche Y, Tatridis
and Ferguson!® |z } - ¢, Hageman KF% &
DEMZNBAERCEE LTS Z L BRRE X
iz, —F, Takadaetall® 3, v boomiEs»
LML S e T 7 FR—F — OIEH BB D
R R T, EERNTOABEN S w7 7F
— & —JEMPEF & LT Hageman HF23%& %
BB kv 5, ERICRENLBREELITE -
. ThHOEEEL LT, BRCRIC X DR
RIEWER T3, T2 T VRBOE
Bz 0w CBERITR 7. T OREE, Fig 6
R L7im, #A VU vick % intact plasma
DEMROEMRAL L, Fhic2-3 BEIEEL
R LT, F¥A M UREROD 0.2 mg/ml 23R
ELTWRES, 73V oAk - TEHL
THRBEENE S HICHIREE S 5 L v 5 K
Rz bhic. 22T, chbOEEZBALT
ZRLTHRB L, Tk LY in vitro DER
POBEXBRY, BKRHCHRES N, TFA

b T URRERIC X B RRIATE AL O, BEARR
Wk BEEEEALE & b IR A ERIC L B
LD LELZNE—ROFHAIZSL. LrL, &
DEEPEENTORBEEBEFL LEOX )
CEEL TR 2, SRIERSNWERETDH
59, FlzE, FE2 b7 URRBO L oo
A, Thbb, RIERER & EMRERLD
8, b3k, ~Y 24 FELTORER
fER & OBES ©, AENICBIT 5 HARIENE
LOBE, *hico-3 BERIEEDMEIC-
W, XVBRCBEPBRETHSS.

Wiz, BEETOTHR T UHBRIC X 5
BWIEHAER ORIV TEREL TR B L,
BWERORIEIL L~ v 7Y VAR v
FEBHZL Y. Olesen (319594, ELEY b D
MiFiC 72 b7 VEiBEMZ ek, =—2r=
TV UHBEESIBE, FTERAMNTUEBOD D
BET, 22— w7 ) LaBEORETEESER
FT5LHELTCV B, KREIRNT, a2—7
w7 Y UHEE ) BEBICBCT, FX¥ANT
VIRER B N2 I ERER P B, bk, =—
7w Y LAHEE S BHEIC 0.2mg/ml ©F ¥ 2

I URBANEZ Ch s Rmh, 2= rT)Y
VAEICHRIRTE OISR S hiz. Z OfRE
X, —, AV VOERMSELT, 2~
v 7Y VR, BEARRANEM LS h, Thic
DS BWESEE T X R N T URRBAAEERT 3
LoLHERENE S, LaL, FETERALEL
THE5. flzE, T2 87 U CERE
HEWMETHY, Liehd-T, SESLEEF
AlLTa—rwry o48E%E 538, T2
5 UMBBEET APEPICE - T, W3
BEBRE T BZBRSEELDND. L
BoT, FxA T UHBOBET T, 7%
AT URBOBELLZVEESICERLT, #
WIEH(LEF R 2— v 7Y VHEIE, E0E
QLT 2RSSR E L DB,

UL, @Ee NP bR e~ e T
VAENCE, FFA ST URBOBEETICEY
THRBEEET A b o7z (Fig. 8).

Fie, ZOE, o—ruwdY o AEEESE
EEF pH42 »5 pH6.0 oA D pH
TRIE-Th, Fffica—r w7 ) VaHEIC
BRERI A ONEP 7. ThEDEDPD,
BAETIX, R7E, REEEUEBECOITeT*
2 b URBOMEBENEEC SV TIEERT 5
TERTERY. LEL, FTxANT UREBS
2—7u7 Y oBgE LT, BERETL
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Effect of perivascular nerve stimulation on ionic
concentration of dog submaxillary saliva

Yusuke Imar, Mamoru Suekr and Hisato YOSHIMURA *

Department of Physiology, Kyolo Prefectural University of Medicine, Kyoto

In the secretion of the submaxillary glands
of dogs, the ionic concentration of saliva is
dependent on the rate of salivary secretion
and is always lower than that of plasma.
According to Thaysen's hypothesisD, the primary
saliva secreted in acini is isotonic and then
transformed into final, hypotonic saliva by
reabsorption of ions from the saliva passing
through the duct of gland. The solution
reabsorbed through the duct tissue is inferred
to be hypertonic. This theory of “isotonic
secretion, and hypertonic reabsorption” has been
clearly evidenced by experiments with micro-
puncture techniques®34),

On the other hand, it has been proposed by
Yoshimura et al. that the ionic concentration of
saliva might be changed through nervous effects
by the evidence stated as follows®6)". When a
certain amount of hypertonic solution was
infused into the systemic circulation, the
submaxillary glands which were perfused
artifically with normal blood secreted saliva of
a higher ionic concentration compared with
the control experiment. The nervous system
was an only pathway which transmitted the
information of the change in tonicity of
systemic blood to the gland. And this response
to the elevation of tonicity was abolished by
cutting the nerves around the gland.

The submaxillary glands are innervated by
two different nerves. One is the chorda tym-
pani, which stimulates salivary secretion and
the other is the perivascular nerve, which is
mixed nerves running along the glandular
artery.

In an attempt to give evidence of the above
hypothesis of nervous control for the ionic
concentration of saliva, the effect of electrical
stimulation to the chorda tympani and/or the
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perivascular nerve upon the ionic concentration
of saliva was investigated in the present study.
The experiments were made on mongrel dogs
anesthetized with sodium thiopental (30~40
mg/kg). The excretory duct of the submaxillary
gland was cannulated with polyethylen capillary
to collect the excreted saliva. The two nerves
above-mentioned were cut at the proximal sides
and the electrodes were attached at their
distal cut ends. The intensity of the stimulation
to the chorda tympani was changed from 0.5
to 3.0 volts at a frequency of 20 Hz in order to
change the flow rate of saliva. The intensity
of stimulation to the perivascular nerve was
fixed to 3.0 volts at a frequency of 20 Hz. No
salivary secretion occurred when only the
perivascular nerve was stimulated. As the first
step, control saliva was collected with the
stimulation to the chorda tympani, and then
experimental saliva was obtained with the
stimulation to both the perivascular nerve and
the chorda tympani simultaneously. The com-
parison was made between the ionic concentra-
tion of control saliva and that of experimental
saliva. Na* and K* concentrations in saliva
were determined with flamephotometer of the
Baird Atomic Co., and Cl~ concentration with
Buchler-Cotlove chloridometer of the Buchler
Instrument Inc.

On the other hand when perivascular nerve
was stimulated simultaneously with the chorda
tympani, the secretory rate of saliva seemed to
be depressed somewhat as compared with
chorda saliva.

The results of the experiments are illustrated
in Fig. 1. The ordinate in the figure is the ionic
concentration of saliva and the abscissa is the
flow rate of saliva. The open circles in the
figure () represent the ionic concentration of
saliva collected with the stimulation to the
chorda tympani, while the closed circles (@)
show that of saliva collected with stimulations

to the two kinds of nerve simultaneously. Na*
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and Cl- concentrations of saliva varied with
the flow rate of saliva in both cases. But the
ionic concentrations of saliva obtained by the
simultaneous stimulations of the two kinds of
nerves were considerably higher than the
respective ionic concentration in saliva of the
control experiment. K* concentration in saliva
was almost constant at various rates of . secre-
tion, and a slight increase in K* concentration
in saliva was observed when the two kinds of
nerves were stimulated simultaneously. The
jonic concentrations of blood which are illu-
strated as vertical columns in the figure
remained unchanged during the experiments.

Since Na* and Cl- ions are the main con-
stituents of osmotic pressure of submaxillary
saliva, these experiments indicate that the
stimulation of perivascular nerve increases the
osmotic concentration of saliva. Thus these
experiments of mnervous stimulation clearly
evidenced that the ionic concentration of saliva
is controlled by nerves, as proposed in previous
reports from the author’s laboratory®67. Since
K* concentration in saliva was affected slightly
by the stimulation to the perivascular nerve, the
increase of Na* and Cl~ concentrations in saliva
may be mainly due to a depressed reabsorption
of those ions and partly to an increased
reabsorption of water at the duct wall of the
submaxillary gland as pointed out by Miyoshi
et al.®,
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Spike initiation of neurosecretory neuron soma in Na
deficient or tetrodotoxin medium

Shizuko IWASAKI and Youko SATOW *

Department of Physiology, Faculty of Medicine, Uuiversity of Tokyo and
Department of Physiology, Tokyo Medical College

It has been considered that the medulla
terminalis ganglionic X-organ of crustacea is
a cluster of secretory neuron soma from which
the axon arises to the sinus gland where the
hormones are stored and released. The neuron
soma of X-organ of crayfish, Procambarus
clarki, initiates the spike potentials either
with its autogenic spontaneous activities¥® or
with the direct current passed through the
recording electrode by means of the bridge
cireuit®®. The ionic mechanisms for this spike
initiation is reported in the present paper.

When the microelectrode was inserted into
the neuron soma and the depolalizing current
was passed through it, the neuron fired
repetitively depending on the current strength
as shown in Fig. 1 A. Action potential was
recorded with a faster sweep speed in the
second row from the bottom. The hyperpolariz-
ing potentials by currents of three different
intensities are shown at the bottom. The action
potential developed directly from the depolariz-
ing potential resulting from the IR drop of the
membrane. There was no inflection on its
rising phase except in a few cases. After the
sodium concentration of the Harreveld solution
was reduced to 3mM, 1.49, of the normal
solution, an increase in threshold for the spike
initiation and a slight decrease in the spike
amplitude and in the rate of rise took place
usually. Only the initial spike can be elicited
by a long direct current as shown in B, i.e.
no repetitive firing. The records in Fig. 1B
were taken 18 min after the administration of
the sodium deficient solution. In Na free
medium in which all the sodium ions were
substituted by choline or sucrose, remarkable
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decrease in the membrane resistance occured.
In some preparations, the decrease of the
resistance attained to one third of the control.
Although the quantitative experiments in Na
free medium were not performed because of
the reduction of the resistance, the results
obtained were similar to that in a Na deficient
medium. An application of tetrodotoxin (TTX,
1077 g/ml) which is a potent blocking agent for
Na permeability increase resulted in the same
effects as those in the Na deficient solution,
i. e. increase in threshold, disappearance of the
repetitive firing leaving the initial spike, slight
decrease in the amplitude and the rate of rise
of the initial spike. In the TTX medium the
initial spike was more stable than in the Na
deficient medium. Addition of MnCl, (10 mM)
to the Na deficient or TTX medium abolished
the initial spike immediately and reversibly.
Calcium concentration dominantly modified the
amplitude of the initial spike in the Na deficient
or TTX medium, i. e. the amplitude was
increased by increasing the Ca concentration
of the medium and decreased by lowering the
Ca concentration. The amplitude-log Ca con-
centration relationship was almost linear and
its slope was 26~29 mV with a ten fold change
in the Ca concentration. In the solution which
contained a certain amount of Ca ions, the
change in the Na concentration did not affect
the amplitude of the spike potential. In a low
Ca medium, the amplitude of action potential
largely depended on the concentration of Na
with a slope of 50 mV for a ten fold change
in the Na concentration. From these results, it
can be inferred that there are two ionmic
systems in the secretory neuron soma of the
X-organ of crayfish. One is responsible for the
movement of Na ions and the other is respon-
sible for the movement of Ca ions during the
spike potential.
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Fig. 1. Spike initiation in Na deficient and
“TTX medium. In the normal medium containing
206 mM of Na, the neuron fired repetitively with
the direct current through the electrode (A). The
current applied were shown under each record
throughout the experiment. The records with the
same stimulating current were arranged in the
same row. After Na ions were reduced to 3 mM,
single spike potential could be evoked (B). Note the
increase in threshold and the disappearance of the
following spikes. After the Na deficient solution
was replaced with the normal solution (C), the
solution containing TTX 1077 g/ml was admini-
strated (D). The similar increase in threshold and
abortion of the following spikes were observed,
leaving the initial spike potential. Change in the
effective resistance in the Na deficient medium was
prominent in the lowest records where three steps
of hyperpolarizing current were applied in the
every medium. Calibration (T): 500 msec for all
the records except these of the second from bottom.
25 msec for the latter. (I): 4.9nA. (V): 50 mV.

Na and Ca ion systems have been proposed
in the neuron of moluscan central nervous
system?, in the sympathetic ganglion cells of

amphibia®, in cardiac muscle fibre of amphibia
® and mammals®. At the presynaptic nerve
terminals of a squid, the regenerative potential
which is responsible for the movement of Ca
ions into the nerve terminals was demonstrated
?. Since the inflow of Ca ions is supposed to
be necessary for the release of a certain
substance from the nervous elementsD, this
would be the indication of Ca ions utilized for
the transmitter release. In the secretory neuron
of X-organ of crayfish, the spike initiation
indicating Ca ion inflow into the soma or into
the region near the soma strongly suggests the
release site of hormones on or near the neuron
soma, besides the sinus gland. Fifty percent of
neurons examined did not show the spike ini-
tiation in Na deficient or TTX medium. Such
a neuron soma. in the X-organ may have only
one ionic system. Extracellular recording of the
axon spike of X-organ-sinus gland tract reve-
aled that the axons did not initiate action
potentials in Na free or TTX medium while
its soma initiated action potentials. It can be
considered that for conductiong the action
potentials to the sinus gland one system, Na
ion system, is responsible.
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HY, BET THKTH & EEREGREZ 0w
HBNTWD.

4. AL NCRHEBOEL 2T 5E, H
i 3 ~40 msec iz W AL = =~ w VEATH
BHMEAE X4, T DT 100~300 msec R EH]
& T OEH ORI X 5 EEIBA L
o, Zh S DORISIRBEENPKREEEFRTDH
St TOTEEHBOLREREA VoULAD
MEABEE X SicFC A b, ZhbD



WwoF b

Z X3 AL = = — w VITREEIHBEET S
LERLTWS. MUALFIHCMRE == —n
vickt AL 04X 0 dEMECEh TRE-D
HHEE D% — B BTz, F— & — @ shuff-
ing TZhSDORBERMELIOTHERODDOTS
B.

5. MRF CHEEHE2RB L, Filke K
ISHOMEEAAREEEEZE L. MRF T 15
msec BICEABER, —HFAL Tix 25msec iTIE
HHEBZ LN, COmMEMORHEZEIE 4D AL
%% AL £ MRF = = — v VTH LN BHRHD
B OREZ X D 1B TEP S,

6. AL * MRF oHZEMEIC2>WTid AL—
MRF i3 40 msec (¢ IEFEREAS MRF—AL Hj
G120, 803 X Of 120~160 msec iz F I F L IEFE
BErHbhnic.

7. DB 5 8 03 3045R-R I, -2k
circuit DFEEEZFZFHFTHLDOTHS.

6. £+ ERG © 2, 30BMEICOINT
W oh, RJNEE (RBRE 1 AEH)

1. WL o e - EREL (ERG) ¥ 5
W8 it Peters 5 (1958), Garcia-Austt 5 (1961)
21k Ui ¢l Blozovski £ (1968) R
H5. BE DI FHEHEEOTERAET IR
D—EE LT, EFeFrOREEL ERG &+ oMk
EOWTERTBEE 2.

2. KERTIRABLV /R VERFRI e+
BER L. erORE 2 BFRE: (Benoxil) T
TETIRE, BEZERL, 247 bV v RE
EERWTRENEOe 70 ERG itonwTER
RIFRVWEROBREY 2. B, 28RS 5
VIAGIRER O A 2 8 B OB B © 5T
ERG Z5i8 Lic.

3. JBOM8HET (EfEw k188 1/28H :
stage 44) Tak X CbEOHEHELRDK. La
L, Blozovski 5135859198 B olEF < ERG @
a, bIEOREBHET D LBNTVEL, bh
bNOiERITI LA Peters 5 3 X % Garcia—
Austt SOFFRELUTVBHEPH 5.

4. 16~19C oERHEe 72 RETH LK
AR (EBE) & T L, 256~24C TRR
TELENUTRAESHCTORWIRE Z 2 37
5. O, WIBETE LD bIRIRIEIES L

& 41

30°C CaliRiBEE LD, 30C BITTRD
Eixalk D dEI LS. L —E0ZEL
B b, 28~27°C TajFoEshii s b,
Wh¥ % a; X Wa AR 5. ERs
ET+5E bk —BeoowEsht HEmH»
H5.

5. ¥4t > OEECKER Y TR KIER
BT XHEIEE 19°C % to ERG 238k L.
OB Al s bl OSRIBAR 29°C TETS
75 24°C F COEIER X OEEOZE i Lk 4 @
BEALITEETVS. e RERE 19°C i<
BEIRORESR BT 55, —TABEER» LKL
TERSGECHE LTk { LS EE L,
& iz ERG BEREIGIWIER S X OIR
&R,

1. N OREFRIEK

oWk, MTMRE, & FR ERREER
T 5 HE)

o5 T OKRERZ ORI E Ostratum griesum
et fibrosum superficiale (SGF) iZ3kC, 225
stratum griesum centrale (SGC) #%#& T nucleus
rotundus (RY) it A D, FO= = — v VEE KK
IR 5 T & DSERRSERY « BRAHEMITHE»D D
nTwv5 (Cowan et al. 1961, Karten and Revzin
1966) 23, bivbivii-~ F OREBHELZZET 5
BERREE LT, T EMERETRITLES &
L, Flaxedil (5mg/kg) JEBpLAEDKIH O —E %
W THBEEREL, 2 v /AT vB/NEBZE <
OESHA Lo, MBIEPLIEH OH MR E M
Wk LU Rt fliic X 5B RIFEBE L.

B e R I VR T, HEBRRS
latency 2 ~ 3msec DMk E LTHDIL, £
falling phase & [IKiic presynaptic fiber o
spike discharge %%, %7 rising phase DEHIC
1% postsynaptic Db DS T BT E, SGC T
VAR DS R T 5 = L % Holden (1968) 34 TiT
HE L. LrL, XDBVWERERVEES,
Holden 23~ 7ATZEB >0 WC, B-E-Ed
5 VWIRE-BDORLRR < D LRBREISHRD
hoss, Rifgic X VIHEh 30 2 0RIK
BOBRTHBZ L XD, FHIZEEL presynaptic,
#% 5% postsynaptic OFJELEX b hie. &
7z, Rt Hligic & 2104025 SGF wh A b5z
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&, antidromic volley 73 SGF iwE Tk kA &
X, SGF »5d Rt wEEREEKODH T
LaERE X iz, X5, SGF, SGC T, & &
iz Rt ¥l X 5 HERERBDbh, ek s
[EiE 2R Uiz,

8. J4 OE—HHREROBRRMEIC DT

SHREX, BARRE, BFERE BRRER
Wi 5 &)

PRSI DL £ ORI OB RO
WV & DEN TS L DI%EH L & v Young
HATEHINTVHL, RERCHEHRO VLT
W, xRS S ERREBRE DN S T &b
B, SRB-HMEEMEL% Young-Hering g &
T5E2L5 5. Ui LRI oE RS
13, REBORERKR EHE A OE&ERDBPR LT
De Valois @4 /L OSMARIRECORRO X 5 i
—EDORECLDOHEEBEELPE I, ELERT
SR T AR H 5 & Ebhie0T, £H=2
£ O 3Mol KCl-EiEE AL, AL
SZMET O S-BALE B U 25 R0 B
—REOCBNEEE Bz, FISEERE 100 2 Of|
WHOHLE X D & SN T, BUzHRECD
WCIRSHRITE Lichs, — SRR .LE OIS
E L. 112 roffifgic oW T v iE Rz oL
Tomd Td 3. ) £FRic on HISEZRT
on-type 13IEHICA<13% T, 600me DLEDIR
CIEAZE D - b OPERU L2 HD, FERICE
HOD DL LN 5> » 7=, Off type 13§930%
T, FOEAINFERCTER CBRETHH LT
wicH, ZRHFBRHESOD DL LN -
2. 2Bk luminocity b D EEZ S, L
BWOSERENSTELDLEbNEN, HAD
DEVEIRIEEZR L, SSBAOLNE AR &
> TWBEH BRI, (2) On—off type IR EHR
BENBEEZLN T W 55, O8I L E
», RIGOERIEHE22%, #%19%, %3 %, 7756
%, off fJ& Tk, 6%, #24%, #27%, #*
43% T, ROBEZFEEZTZTHOBNEETH 7.
7 CEDSEROENRE, L, TOADHS
DIEEE on SOEL LD, FOffia s of X
BOERELFIET B EPEDLN. ThiX
C type %737 SHIfE & HMla & o BEET B
BB AR LT v 5. () HiRmE oA

R L O FAEIESIA L, ERERDI/LT
CHETHRTIFON TV X S il d T
LW P BRIE L OEERD i LCh
Herng-system & LT Z 5 L3R EZ 2D
iz,

9. FL-EOBEREEFHIE

WRETA, WL, EMET GIEERSE 2
238

vHEFZHWC, RIEFRCE VR 5 ‘Tt
HETE” SIOCHRABICI VR D “HIK
PEEIEE” KoV TEREHENEREZTTL -
7.

1. v 9 ¥oRBRe—E0RELE52 5L
X O RFEFEERERZRSZSE, £hicX 5 iR
BROERZHFERFANCESHK L. LErLIDR
SR &, REZ X Ao b —{fle
RBZHZEDRDLNT.

2. TORFEE W X OEBGE, vy FIT
contact lens ZIEEHEXW L LT L VIEMT S
ELE T EIHEAOHD PR B

3. thiE#ERRfARD 100c/s HgE, HUK (CM,
VA) © 100, 8, 3c/s FIBIT XY, Bk ic EREE
JZ G, recruiting response, spike and wave &%
FEET 5 LT, ZhbORIGICHEVEIEE
DEBRTHZEPRD LN, TSR EIE
T EXECHAMETD Db D L L BREDR/RH L
LTRdbhi.

4. WRERISICH - TRET 2 2l &KX,
Fighk X % OBEZICEFNCS bbh 5
phasic type DI DBED 720, L DOMITHIE
HBLIE S L ORERENCELLND & 25D
tonic type Db D, FITHHE DRSO tonic
phasic type D% D HEEN Tz, recruiting:
response (CfE o CHEET 5 FI1F- ik phasic
type & tonic phasic type @ % Dp3% <, spike:
and wave Zff - TH B b FiE 7 & i tonic
type DHDBED 57z

5. REMMEFEE & L TR OBII S L
T, barbiturate, myanesin 35 X % chlorpromazine-
BT d ISP ERBERZ R L & 2 5 »
5, ChOMEHEIFA—D AN =R AL EDD
THHEZELZDNS.

6. LERORRISIET, Wit RAHEEIE



w5

T ERICPIRE I X2 X8 508, Th
SOEMOHEL I E~DIERBEDHRE D,
FEEF I & & PRI & L IXREAERFE
B TszBfEESR.

10, FRIREIRDO S+ v FRPRRICDNT

R, 2 (KBRERES 1 4:38)

PR RCR T B>y TR LB L
DRIETHEMEOEADNRS  OLHEEE
FOWREECRLEED TR, NEEHIE
KRBy F » T AN X b B &4
P>+ o TR (S- F-type) RHHEL S5 ELTW
5. —hohicxt L, Walberg 2513 F-type D/
oz oK 7T AT A PERICX 5 ATED
THHEFRLTWVS.

FEEIERLE~E R XOER Y = /LD glutar-
aldehyde FEEHEIT B\ T RED 2 O AR S
HIECREIL S 52 ExME»DID, RLTZh
5 2 OKEKDS aldehyde [EaEic X 2 ATLEMT
B BPEPRPET L 0s04 DHRTHEE LiEE
Ak LB LiciER, F-type #KIZA
IEMTREREVEDIRICE L., Thbb~Y
BIOCERY =LOFRIZOWT glutaraldehyde
THZELRDDE, 0sOy DATHEELIZDDIC
DEThTNEEHE & BERT 4 W, axo-somatic
XU axo-dendritic synapse @ S- Xt F-
type DFAi%EEALCHETINC LS e 23, 2
BORBRC X PEEDOEILLN P 5T, &
T EsEwAnT % 43, MAOREHE (20~40
#) DIUHRTIL F-type DD D2 S-type DHD X
DEE L B ohich, NEOak (<20 p) T
T type JIZIEFEES F v TARE - TW 5.
Axo-dendritic synapse Tl S-type DH DR X
VST Ebbhirsio.

U EDfER, WEB DO BIRMRIC IS VT
0s0;, DAHTHEET S E F-type OV F o T AP
FRBAER BN NEWSI L E—RFETHES
WCHZ B, TATTEEOPIREIEEER
Ziext URSmRIER BN L, LERLTT
LEFHEE 1T aldehyde & OsO, OfERELEEE
EORZ X BEMEDHERIRALE ST VEEX
DL XOHBHTES.

ARFENE = — VKRB TITR - 72

= & 43

1. 5o FERTEMUTFIC & T 2 IFIETE
WE

JNEFRRAE o KR # e R ¥ (BIRKRE 24
)

MR TEIMIE (LH, EAHK) & 8 i
(VMH, fisdiR) 3EEFAGHEch D, Rk
L zh b 2 iR R A AR RER I R R
MaEnd 5. FRIFHC RS SRR TR~ OR
13 ventral amygdalofugal pathway (VAF) &
stria terminalis (ST) #5% 5. HFEMCAMERS X
cMEMER TRk LH wii#iiie VMH
TRAEEC N T W5 . bivbhE S la
HEC X b, RUEEOSMER (AL) Rl X
D LH = o —w V5 SERIROZM oG EPSP
LAhicki< 100msec % = 2 % IPSP 2SFosk X
NEOBGEEE IR o7, £72ST O
£ hEEER 5, EPSP 1 VAF %, IPSP &
ST #AT 5L L. $EET » F TH
MU NEMREZ AW T, AL S LH =a—nr
VAOIIE S F o TATEENER IOV v
7 AEIE QB T AT 2 1T TR -
7.

LH =2—w=mvit AL ® ST Fiic X VK%
BorERMEOWMHE 5T, Ff—=s—rY
PBELKIIC Sz Ach T X - THHIH S
niz. o AL, ST X Ach X 28l:
atropine it X b, HEMICEL SN, TOMERL
RS d L # b EYEVREEW., 2 Thb
DF T OW4EE eserine THEE XHv, T DOHIHI
SHREEENCER L, LIEZLIT eserine X1 TH
ERMEHEERED Lic. 2hube by -7 A%E
BARAS Y VEEERZ D OO LEDNRS.

Strychnine % BRKEIICIRE LicA AL
ST #ligic X W#%E 7= » 7 TEi v L, Ach
< eserine L X BHHE T w v 7T B2 LB TE
Bisot. tRBOT 2 AL 75 LH ~of)
HWES F o TARE T BIEEWEX cholinergic
DHDTHHAReZ B TET 5.

LH»L LH =2 —wryvihicid Ach C{EEZ S
FhH=a—r v DIFEEL, atropine (I Zh
CihwlEfi L., $ihbD=a—rnVitic
Wi 5b AL X0 ST OREEIRITIZ- S0 L
TWIEW.,
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12 AVZ7OEFOEO M= VRS- —O
v

REES, KU &, AN B (&RXE24
)
AVTIVEFER= 22— VTR T2F LY
VSIS L EOEERIE, FLE A— b
DD RN E L H 2 DN DY I » T AR
BED==—r VITHET ST L B3bhbh O
FThl, TDA4F YV 2AH = RACDONTHH
BRI TSR,
xpicert=v G-HD) Bzhdb=z—rY
DS LEBEDOFRETES= = —v Vit LTHE
HDEEWERIERZ 2 EPHEL » TR »
. FTibb, 108g/ml @ 5-HT @RS T
BBV OSSR T DA 78D
L, BEEHOBL 2SR B L 50, 2D 5=
HT X 2RO v ~L & B O A % F5IE
I UTHNEA F ViIREORER L b~ .
EREMR T acetate D X 5 TnHblHyA A vERE
OXE WA F v T CLBEHRETE, Fik trisHCL
¢ Na B#iZ{Tl - fER, o 5-HT kb
B v Li3sik Cl 4 A vick 53 Na 4
FVIEECE WMEEER TR L. 2 ¥ 5-HT
DELXXEERZ A ToMPHRE0ER T, {10
mV T, FHE2HERISEBEN® < D L
5-HT iz d e, 2o 5-HT &k 5-
HT ZHEs soma X b HEANI 7z neck DI
W ZATAE LA k&L xbhiz. §iit
LR F vEBRERETIRS L, TD 5-HT
BRI 0 AERO Cl itk 59 Na £ 4 vk
ECiRWEEEE R L. SOEBICL VKRE
KoLz iz EB» S 5-HT BB D —FED LV
LIREEEBAIE ol L b T, R, 4
V7 7EFERS = —r iR 5-HT 2L
HEEMERIERTh - THIKBE®Y F» TR
ZLORED= 2 —wVBHET 5 EFL LN
H. WEETZOHBICEIT 2 AT I VO
EBHLNTWERWDT, ZORE=2—1rYOD
MHECOMBULER A T 2 — LT 3 VREETT
BOTETHS.

13. BN E v MUREDR OBREEICXT S
glycine LE5&E7 X /BOYWR
B, BEEE (REMLEXRSE 2 £H)

N

£

ENEy PERETI R OMEEESRT BT
Lizk v, FUREG R OBLAES)% field potential
& LCHRREB TRk T 5 2 &ix, 1Ak (1966),
D. C. Richard (1968) iz X D EEIhTW5.
SEOERIINARD FEOYRICEREES, #
TESIARZEA LR TEAT » b ATBRNEE
PR oMtEEENEEEZ O Tw %
glycine & GABA, 3 X% g-alanine O{Ef% #
L7z, Bl OESEE 420 1 FIEGE 2 R
D &R (daration 0.1msec) &%, 2 bz
&%, pre synaptic potential ¢ lateral olfactory
potential & post synaptic potential X ¥ gk 5.
HBE OIS IEN, Rk < . Mk
TR, (lateral olfactory tract ¥% apical dendrite
KUY F 7 AHEHK) 33 L O Stevens 5D depth
potential »FEAEARLSL X D EEEEE & LT
EPSP, [Bikikix IPSP ¥+ 5. ShE&H:
Wiek - THEOHREYE LK. Bk, HED
HFESE 0.1ml/10sec &4 5.

ENT 5, UToRRE L.

1 RSO RBREEOHRCE D, i
FEE L RIER 2 bhie.
2. Post synaptic activity (T 7z%, EPSP)
Zxt LT pB-alanine, glycine, GABA &34 C
MEEER%EZR L, ZOVERIEH non-specific
depressant & L CHIWT 5.

14. DMO %[ &k B FRMEkdS & U AR A pH
DBEEZDT

A 5F (BBKE 2 48)

DMO (5, 5-dimethyl-2, 4-oxazolidinedione)
FAERITE 5 TEET, 6130 pK & 3 OWER
T, fERS O pH GEIE T T, B eIk
FVIEERER RS . COEERZFALT, M
AN pH 2 BIET 52 L8 TE 5. SEIRE R
ERABFOBIRINE X » bl SO
Wi Eiwo>2nwT, TofMiEn pK Z2#lE Lie. £
Bizdic - Tk, ROEMHEEEALOFEICE S
MEkA pH ok JiE T HELHET 5729, NaF
EMzwEE, BHCIyR=viEme freez
ing and thawing hic oW 2 Mz 7228, —
EORUET RN OMEOMEBREDENRZL D
Nied 5. ¥ AOFRMERA pH 13 7.15~7.30
O d b, EFMmE pH7.35~741 it LT



E: A

0.05~0.2 FBEEW. 7z 5 » MIEKAPH 1
PR DRREND, FRAEENT V. WFhitL
Td, FmEk AN o HYY 1 0.7~08 BED
Donnan Hiz L7255 THHELTWB T EBEL
B % . in vitro #7241 in vivo CMKICEEF /o
W7 VMR IGEROLERAN pH T, #fE
S 1pH ZEfbickf LT 0.7~09 pH 0%{ba 3k
of.

—%, 7 v FTEHOMER pH 12 6.9~7.0
TdH - T, EHFERIET 0.10~0.15 BEDE TR
FKizd . AN pH 272 5 i E TRT Lz
Rz BIESAAREL 75 B it 2 W TBRIEREH T
HBH, BTORE Tk pH6.6 BEDT Tr@E
ELTWERW.

15, W LFHFHEORBERD 2 Tl
MHAA, KK # (&IRAHE24£H)
KERTRY ¥ # = AT R Fvwe T-
system A BIRBVICHEEET D L vwbhb /Y e e
— VAR E R R SR Bz 2 B ER T,
EZwu 3 v/OshRE L U 7. Ringer #kic
12 10°5g/ml ¥ br F & vdinzic.
JEALERES S Ringer 3 Cil o #aiE pH T i 0
RESITE > THAa V&7 2 v A LRRBE =
VETEVARRERT LTl L.
7e7d pH7 % pHT.5 T BEE 1 B0k =
VEYEVARHIEREX D EVOIRD 500k
STHEDOHIAR (creep) Wi < TR DT WHER
OHMPLBEZ VL7 XV A FRBRD DD L
Exbhb. REBRTHSER T pH7S 0k
STV L I EEERPED S, pH 5.6
TR ZOREHERIIE L -7,

7Y & v — LIRS TIE creep B bR v T
EBHIBNT WM, RERTEBREBEZL O
BOEPNERTL D REL BT L5 5 2hiEd]
Havgr s v A LASBIRICHS SN S 720
Thb. FDDH Y 2w — LEG T pHT.5
L pH 5.6 THEAVNS LB 515 BIRIE =
VEIRVALERBRD BN, KELBHE T
Eldbolk., CRRTCERE LEZr b &Yy
(1073 g/ml) DEFH & XLBTWBE. FY e~/
L7, E7w b %Y VRN GHEnE
SHEAICEERRE R TS EEE LCEE=
VEI & VALRZEBLDOTHS. HokED

& W 45
BEERIIS Y er — LOEPE e P29 VT
s, pH75 L pH5.6 TS ERIOE
TEERRIIBERNED b 5 2 TIITER
s -7z,

Db DR 5> LIRS 7203 i 4 B B B W
FEDREEN LS BIF O = v £ 72 v 2 Lk
FUIF5ERMED internal membrane system T
D, REFHTHHLNDESMIGFOEBIE2 Y X7
VR ERIGREORTBE TR T 5 2 HELD
h, Sl Ld 200ERB OGO RE %
WZEARLTHS. B2 r b2y 33s LTH
FRRNTERY L EZ NS,

18. 5 < EIRBERPICH T D HTILVEHEOR
s

PR SCHE (B ek A B )

7 = VRE ARG b O F5 R D PR i B
BOME T TH—ERE L, paraffin gap %
RWTREERER S X OSSR MEE 2 508k L.
EIRIEWNT Ringer K#irh NaCl 5% 60,
40, 30, 24, 20mM & BRREMICHE U7 iE MR e
fif Uiz, F7-F5RIEMEIE sucrose, urea, glycerol,
propylene glycol, NaCl, Na,SO, ¥ X (8 NaH,PO,
& NaHPO, #%F8EET pH 264 L = 3
DEflc. THhHDOWEDYRER Ringer diT
240, 480, 720k X0 960mM 7B X 5 ictE
ThH5.

AR CER LIcBA i, E%ik
EEEIMPCEED, HHEERORIRER
DOiRM< spike [EFED dynamic F LY static
responsibilities $ ki % 5. E% Ringer fiC
$91mV 23 REMR RSB EFEBATH »
7ed O, FRICT Bic 0N T OBMITITIEHE
MENCE TR o 7. AR SRS
(dynamic 3 X O° static) 1H{EIRWER CThT om0
KUz, L LEWICERBEDTERL, kv
TSR AN IG BB B B B Ao HE
HOEALITE D Tevds, HREMEREEEI» £
> TET L, E/fpE f @ dynamic ¥ X °
static DFEBIERLDOIFM 3 XU responsibilities 3
FHIET Lz,

— I REREME P CIE < BREREE OB
(4 FEEIRIE TR 3 18) 2 3kio Lizad, ThitkL
THHBEFR O dynamic & static DRBIEENS
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X 0% responsibilities 133L KT Lz, BRI E
WL L 5EERP TR EL R, EF
BAIIERE CERC LR BlcET 201
HUT, FEMRECHE—BIBEEMTE L. i
HEOMRRIBTH T HEBRER» 5, B EOHH
SR RIS S EIEIA T X 0 2 DR MR I 23
WE LR EE RSN D LHET S,

17. 88 L{HRIC & ZKRENREERS HEMOEL

B OEE, EA)DEE, REEE (FEMAE1
A 21)

KBRS ER > S R BRI E 5 KENRATR O FHNY
KMV B OIRAL, FRICX - TEES. Th
VIR, TR OS], BARROERTX
VEFLLDEEPNS. AERTHEARSIT
BB TR E R LS ol A DR
DE{LE BT L.

4 2 &R, K Lo T yiToREls I OCHE
HRIOEI T b O GEEAHESERS),
INEFEG ORI E 30C ORAERFIRENT
105 FEEC 3 EMEEZMRE LB RET 260
ERMEEE L. MEREZ 55, MRS
Eob0% & L. ISHEtE Y » T3 Poisson tt
%05 L{REL, LLE® 106 L L.

FIEMER RIS TR, WHERIEEEW T
INE L, SRR VWEE R R LD L,
SEEGTRIEERKRE L, BukiteRLE. B
3B UMRORS, T CI3EFIRRE, AW, &
KIGH B3 F8A ETL Lot L, FFE TR
FEFALE L WA BRI LTI < 25,
ERR E LCIEE KR E D 5. FRIEEH
B, D hick DiEE LHBEOE, H
HEIRER : LTCOWBERBAE E X L v
25, FEGTRERCE DERERSEST 5 E
& H RN L TITL b0 L Ebhs.

KENRASOBIEE, BRI, 50
WBRE L, MRERETECED LTTLDK
SEU, SRISHVEEE U T 2%, BEInERIEERAD
BIOFRCX D ERS. WEBERCHS X
O AN ERD BT AR FIBE B O B ONCHE
FBAEE L W E TR ORI A b - EMBEEE L
HRICE > THOELRP o7, TOEEP LR
TR \T BT DAL, FHZEITHNE LR
B ThiRshstEzohs. BEEROR

& W

B & R IC 2 S SRS ) D V=R O [
TV IEARRE SRR BN & D, R LHEIT
X VAT AERIEOMERICHEELRIELT
wihorEbhs.

18, IEMMEIC T B MERROESE

W OEE (BNRE 14

A. C. Burton QOFFRESEHOERET 5 D
ORI T 5 Laplace OBERIOEHTH
5. EROEV, BEIOWTHEIET % Laplace
DEAE REOHBINR v 5 7212, Burton X
MEyEs dr OFLMEERI VKL EEX, £

T

DEED—2LD2WT, dp= :drﬁﬁjﬁa

dr ¢

2 T'r
Iy

2> B, transmural pressure P 1%, P= S p

Exzphdr Uiz, BL, r: HEOPEE, nu:
N, 12 MAEFAEE, T & r OFFE O
FEOKH, Th5. bhbhik LEoR»—
HICERIL LA Wb DTH B T ERFEA L.
VEdES b b3 AEE I b A L 5 5150
Tt o— A, (T=pm/—porz’ TH 5 Z
LERBIBLTCE . 22T oy WOEEROM
HEON, SME, L b2 RIEN, SMETHS. T
DORITL K — BT D D TH » TMEDESE &
T Liw, WE, MEEED Poisson % 0.5
Li{RE+TNIE, Laplace DR icrbB_ET L/
OGRSz ARHHA L 5N D, ZOKEKRE
2 0 SRR & TR, ERCX T b
LI KmE R O R & 2 OFMERFR ORI X
> TEBEORBI KT SMBIROFEEESE X
>R 5. Burton kF—OFEEI X VHET LR
B, MERESBES TEE 5 —EKMELT R
51T transmural pressure DVWPARPPHBT
BRI bW &, METIENCOREN R
75 BIMAEVE transmural pressure ABVHICEL &
A LTHELTLES> LS, HbhER
o, Thb bR ERRE E LTR2H6AnE
5 EMEEROBEILX » TOLRESNS.

19, BIN{TENFESOBIRE & DU ICMERE &
Z)ik Compliance

YREF - BN B (BMNKE 2 458)

EFNEROIEREP L, K (R) O
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&5 TTE B TPHEIRE (Pa) OFAME (Pamax
1, POMIRECEAFSEES 0 & L, #REkR
ERAZEHTDE, KRATEE 5 2 & b,
7z. Pamax=Pm+Pmx Cv/Ca=1/Ca (Ut—Vo)
(Pm : mean circulatory filling pressure, Ca : B
compliance, Cv : &t compliance, Ut : {EEZ Mk
&, Vo: 0 EF TOMBENER).

L AT, LEHEORIERFE & Bk O R
FERP D, HMmITHENED Pa 5% Pamax Th 5
Hr#EEN/. L, Pamax Th % & T h
i, ERXXY, Ca kREAILTES C & itk
5. LT, BRcE4«OK £ X © windkessel
22l E, Ca ZEEBACRICL T, BT
R Pa RESEDpE R, TORE, IR
LT, IMmfTERo Patx, Caoiins &
HwFELL, ETFL7z. 02ml mmHg™ ! ecm? [
£ @ compliance %1% windkessel #jnx o3
BT, EARHGCD S X 54k T, Ca O
mEEBITHELE. chX b, 0.2ml mmHg™!
cm? DL E® compliance Zinx iz & &, Wit
BEWTRED Paty, RO X » TTE % Pamax
BT &

Wiz, MIEAREREKCX Y, mTRzEC
L, Ca@BMicKi L7z, CaRiTT 5 &l
FERBIO/KEEIET L. EHIH 2 fi5ic £ C1E
BT 254lE, 0BRLPEER U vwHBRRLh
7o BEIPER T SHICRIESEM L. Al
PIERT AL, Ca BKRitkbicohT, &
CETHEL LI TIERL, IRABHD, K
FbHBS L. Thi b, AIEAHERICI DS
B3 2 MERBI O B, ERMERPROME T
XEBP, —EDLDTIL/x £, negative feed-
back i X T, T7bbHER compliance i X
T, ED5%d O Th 5. Wik, EHE Bk
compliance D KEXTELBHLELLNS.

20, MERSHEFFOKRFIROBROZE
FIUEA, B B (ENKE 2 4H)
W72 1 ROBSEEIRCITnby, Lhicfl
EEFREEZNL CHEER 2177 5 L RlLE
REBESPEESN D, ZORBEEEOXIIR
DIRER D BRI CREMROBOBEZH AT
ZLOEDE|E DI DIT strain gauge KD caliper
ZEELZ. ZD caliper O E SbBCEH

& 47

CEoTaxbhic2, 30t >WTHBR5.

Z @ caliper WIEAERIE 2 A CXExh, HAR
B 5 —xt OBHER, B X ORI T — Al
BEXNLBEE P DRS. COBEICIET + 1 /L
gauge ZEJEL T, BEOIEK, PO B & 12
strain gauge DFER L LY, BRESKEHEIN
HIETEBRSRE->TWD., ZOFFVRY
— ¥ — D ERR BT 35¢/s (—3db) T, B
IR RRWERSZ bz, Bk SuS-27
DEX 0.05mm @ steel WA EiICLDIE
EtHEEZ T2 LB RELRMERTE K.

ERBITII A A T FERANEINOEECL
D Al OHETBINR A 1L DRI ATTHRR 2 1T 7%
7.

EMERZ B L AR T k30D caliper %
TATREIRCERE L. MFEREIGOXTIRINVE
L, BRIREFTNC X 5 KBIRME & © Gk E
Tlev, ROFERE 2 7-.

L. S RIEARI AR L, 468
DKM B WTHLPITHERL Tz, 98 %~
D% OEMER L.

2. IREIFEFRT KR D FVEEVE % O ML FE{R Ty
EaKMAMLIHEEZRL, LOMKROBREIE
EERZEYRD 5 X 5T Bbhi.

3. KENRTFHRRE & SMEO B IREAFE DS
fbERLE.

2. HBFEO T Oy VER—MEEBICERL
T

ARBHE (RIREEXEEATT)

HHEC OV TDHRLWEERSEO#ME, =2
TG, BhTLE-T, ¥E,

T SERY B D H s R ¢ X (t)

ZFOWMEARPRENHEE : X (1)

ZOWMBEBHBNTERETHE Y ()
DILEDHREH %2, TNLOERFIOWTDIE
BlE, OWT T vy Z7EEZRDTHT.
HHRORBP LR T, Wb LEmEME, BERE
COWTHERDH X 5 & BEOB L FHTE 5725
DWW Tah <7z,

HEmEelLT,

“BREE” WA “DD” Bbo T, £
OEEHBRICHET 50 TR, £ HEWRE
BREDO—2>DELNTHD L.
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22, 4£HBETEOHR ; MRESEHEEEH
& cation BEENMXIAEE: ()

BEML (REEXRE] £3H)

ARBEREOEF L T, BE, EIITR
V. Warburg OFBERIE, HilEE 7o 13
BEM-EEAR (HYP) Iz X 5 WEREER, i cyto-
chrome oxidase JEM:IEEDHEIh T W H. T
oA D HYP &g, 2 Emrsiivk, M
Bk 5 TESS, 2~TEMEZLELT5OE
LT, EECHERIEE & o ¥ [ORERZEEFIO
1/3~1/10 i@ E .

—%, BRAESRAE T HYP X 5Hs X
SRR O K, Na #558dE xh, iRk
CoOWTRERCHEINZh Ty RS 5. T
BAEMTR Ly v i voERL HYP /ERO
BeEmaer B LT, HYP o4kl iEd—k
YEFVX cation REBMEREDME, i Na oth
ThHBEORBGELDT, vVvi VIEREZH
DI 2RI DVWTHBRR5S.

23, BEETED N F 4 v HEBERiAILE R OIREE

BeamE (REEXSL £MH)

{EIE-HYP Mk B RIRIC X BRHE
oE (B S E—RRFELLh TS
2, BEMEI T L v/ThBERREED HYP
METEOLrh L DEPINTH S T LR X OE
ENEORT T 5EETHLNSERT34EX
E D HYP itz Nch 2EELHALPIF
B35, 7y PRBEEEWA ( 03mm E) 2
N, Fiz. KRB ¢ incubate 585D KEE <
hadE»ic biE5 Na #4811 incubation JREZT
FABERRL, KEIFHER (FV—E+4+

FeiiEE) 2R TIEREARCES KK DA
B2 N, TORbLDLLLNTES. —7,
HYP itk iz 5B B¢k HYP i cation
Z4t, Bz Na O 2hps ki ic b~ TEETS
Y, ¥, ERicX 5 HYP #: cation Z{bD#%
RBELDTV. XD, FOMmOMERE (F, B
e oWTh cation 2k e HYP fidk & FERE
TOWTHIN S .

24, Fl—o gas mixture 2 /-, BIHX
FF [ & PRI BT RERF R DiRIE
AHET, BERT, EREE (GRRE14L

g

)

18 ADFEF2 2T, FEHD VC X1 051
A B0, pure Op F7213§910% O ZBAE
T, BHzEM BHT) & X OFHRAGER
B (RTT) OBIERIT -7, W F A RKER
bag Wl 5T, BAREEEITR » 72 BT, B’A
L, BZbx%fThok. BHPLL2ENER
>R, bag WICIEE 2TV, FIPEZ AR
IR 04T o, EBRE, KRS HE, 24
BRI % 1775 » C Pacoz % 18~19mmHg it F
FThrBE, 200RENDIED LN,

RTT i, {hoERick vw<d, BHT O
15~ 2 hE L. 2D T &1, FRERD
k2%, B Z 5 % © breaking point R T 5
LwHELR, BRCEMT 3 b 0 LERESH
%. Pure O, TO, Z#LBTHROERT, BT
528 X OEFER D breaking point TD, Pacoz
BB L. BT 5 % @ breaking point TOD
Pacoz v& P<0.001 THEZBED bhich, F
IFIE T breaking point T 0.02<P<0.05 ©
EEERED bR, 10% 0 koW, kK
W25 &, (o breaking point THH
ZOEHMRRD Shic. Campbell Hicitd T,
BHT & breaking point "C® Paco: & 7%, HEH#
BRSRLT 5 0 L EEThIE, KR ITE
RO S L ER»D, MELHESERE S
BLERTE DH. TOEMRD Pacor & DI
13, B 2RBHEOED Paco # KT LHEE
5. FOEE, pure O T, 614£7.2, 10%
O, T511-:58 &7 7z, —J5, IO break-
ing point “T® Pacoz fHI%, EBKkD Bhic
B 2BEMBOPacon HEEXLDLLBPTEX
5 . #0fEry, pure O; ¢, 717458 s X f 684
+5.9, 10% O, T, 545+4.7 ¥ X * 45.0+29
iz,

25. FEOTRE 4 ik & adrenergic and
cholinergic mechanism DEJFRIC DO TOER

FEERAED, JNRIBT, FrEME (BEETRE
1 4:38)

411 pilocarpine D&FIXE (KiE) &R
adrenaline (adrenergic @, p-stimulating) &7zt
nor adrenaline (adrenergic a-stimulating) %45

5 (S A EE) 5 &, pilocarpine @ 4%



o

S 0BARIERT, yAFERETO Na, C R
[V Bl R (120~200%). — 75, F dibenzy-
line (adrenergic a-blocker) % £ E#%5 171,

pilocarpine FiF# &#e¥ L % % &, pilocarpine #
WD BOYATH X TR Na, Cl IREZTRT

(40~50%). %7z, isoproterenol (adrenergic A-

stimulating) % 72}% inderal (adrenergic g-blocker)
% pilocarpine & [fEE%5 L Cx bhicd/LOF
HEETFD Na, Cl jREV3 pilocarpine D45
DBETHRTEP AT (isoproterenol) %723
E# (inderal) +%.

b+ O—fig &Iz piloearpine & [F]IiC adrena-
line ¥ 713 nor-adrenaline Z TS L T &g
® LU H7FET L, pilocarpine DL D EFHHE T X
LITF N TE W Na, Cl (RELRT.

U EoFBER» S, —FiHmiacs T 5
ENRE 5 DT % cholinergic ¥ X O adrenergic
mechanism 34U, #%3E % X 5 1o adrenergic
a— ¥ X' B-mechanism /L TEZ % &,
cholinergic mechanism T3 k& ® low-Na sweat
%%, adrenergic a-mechanism T34 &E®D high-
Na sweat 7% precursor & L TR, —7F,
A It BTt a-mechanism THEHANE A S
43 & fu 72 enzymatic factor-a HSHEHE TR
% Na BRI IEENT 72 5 &, f-mechanism
T4ih iz enzymatic factor-b HSPEHAE I
% Na FIRBUC{RHERICIE 72 B 55, adrena-
line, nor-adrenaline 3 X U8 inderal @ RIH% 5T
o Na W pilocarpine D& D510 X 5%f
HBiTX » 375 <, dibenzyline 35 X X isoproterenol
D FRH% 5T, pilocarpine DA D5 T X B4
BITX D BRI 572D TIE 7 W » EHEESH
5.

26, FOBRERELY AHEHRET, EBFE
. O BEETORE-TREL L OB FOEE

FEEISES, NRIEF, FHRE (AETEXEL
£:38)

bt OFE (KH) FTEIERE (B2 FBiTe
[ERE, HWEEDOHMEBICIEDOME®E 5 Na,
Cl REZRTH, KIRECHEL T & 0%
RS, —F, FERTFREERTCLLTCGY
Eidlnwy §/10) wifws T, EFERERS
» (Na 23~25f, Cl 25~27f, K 32~33

& ¥R 49

=

).

EHFNC Y 5 TEREIN e P OKREFET GEH)
FEFF) VX, B BIREETIE v L E VBT
X B ERERTFEARCE WEREREZ R T Na
1349%, K 100%, Cl 138%).

Lobitz 5@ [FEFETI3% < intermittent TH
Dicwic, % OMICHHE TKOERIRZZ T 5
, TOHRELTEW Cl BEMEEIND)
L OXEE, FEFTOR T SEE L Na, Cl
WL OIEOHEYDE X TRF AN Y. |E
13, BLAFE R TS primitive 7T ARIRIES
adrenergic mechanism © T ICHEMHECIEE L
</AE oD high-Na sweat Z5hL, —F, —#%
RERIT J64F Bl L7 FFIRAmAE < v cholinergic
mechanism DT, BEE 72 3w #LE V]
BT IEE L TRE D low-Na sweat 2377 ST
WIRFAGICES T 5D EFE XV,

FEFTFCE T 5 high-K REGEHLE BT
% Na-K pump THIBAT 5z & 3EEET, &L
%, HmOTERKTRC B UCREE 2D
Rx©, FEREFRED dark cell k5T
EBHESIND.

g 5%+ % primitive 2T IR —
SRR ER B 2E BEFE L, EE)IC X » Cadrena-
line 2SS release b &, ZhIGEL
< high-Na sweat 255D T, ZhaEH
2 X AEERNC 3ET % (cholinergic) low-Na sweat
LIRT AR, ke LT BEBETI DI
WA WIESIRE (Na 1342, Cl138%) ZR¥
EHREITE L THbhSDEE XS,

21, EERSNREA (SNEBHEEIds L UHEIRA
TR L EDORAICONT

BNIRTIR GUERLEE A 1 A:2E)

BIR DK 3 X O S O 5 b 2 AT 52
WA vy FiRIEO acetylcholine (1 pg) Fliic
X LU b B BAELOEIERZTTIR 5
Jo. EbiTEk, TOBMNELOERE 1A V5
WOE 2 HERUIRD X 5 Iz 7. £744
B EELOBE T, Sk BRIz R
FE & T H—rEEOEMBLBAERN . BAER
— 9+ 3mV TH 7. RICIREELHAIGAERLD
BT, BN EEE 537+ 8
mV iUk, X5 Ach HlEic X 0 ERkET



50 W7

OIRMREEER: —19+ 5mV OBAEE 8 L
7. chickt BRIl c oMK S BT, &
W mV~10mV EsEL, 2»T 10~20mV
WA B AR OBME LER L. LD
IRAEA L 2SR T A EICX D, HEBEEN
PSERSLT B & L CHERICR D7 iz Rl ot
MFWSWMEMIC—F L. SPWEMLOREI >
WU, MR X VRO A A v T, IR
oA F v HEREEORER, IRIEERER, NaCl,
KCl offi FNTEAEBRSOHRE X VRO X 5 T
g2 Uiz, EPREEC O — R OMRRIEER AL
Vi, o K EEEo LR X b K OFEER
DBEEE I RbR I ADBMETH Y, —FIRIER
COTHEEOEEMNZ LA CI” OREBIMEC X 5
BB TEbh, FhieETR<TK D
BRI E DN B AT E SR A I T
—AAMEEA L e D EE T, Ko, NEREESW
TR ORAEIY, BAOFE»HAHT Cl- OEE
BECEBRTEIDEZEZLND.

7, Na* 13 Cl” ik, &, EHAS
o b4 & VOB VW EENICEINT, £
DR, FRSBBRELIDLEZLNS. &
% bR RIRTOERAEEFW L EREERT,
Lundberg T X » Tk 2 F FIHETZ b KRS
BLRELLTE D, RIROSWEERE & EBRIRD T
nEix, WBLERBELTNSLERFTHOD
rEz b5, DLOEBOHMMY, BARIREE
L= T30, w15, BUKEEL TS,

28. 5 v MEFIROEAERICHIT D2 MHE
OIEFE & BT IR A LTTE R do & UM 7 IR &
DOEFRIZONT

HHE PR, A M, BEEE RREA4E)

FV=FLrvh=.—VvET e MIFEHRE X
OREEIRCIRA L, B TR HERT 55
M « Sprecker @ % Fi v CHEAR IR O 7 Wb i 2
BETT % 7o, SEEET, ST IRAIMTE
B, BESEE, ~~< P77 Uy P2 w T
pilocarpine Fli%, chorda FHMK 3 X ¥ iso-
proterenol Fllik % ¥ 75 -7 & EOKEERME
T5.

1. JEiEuE o &V R OB T IR M i & BE
(ml/min) XL TN LI ERBHD b h
7. Thbb, EREOmTEEEIFERRO M

&

MR ICERR DEAEEE M2 b Di—FK L
7z.

2. JEEERER X ONERR S D, SRR S
1A L BTNV EDMITEE CERPED
bz, b b, pilocarpine Flik ks X Ot chorda
BLAHMEE 25 2 &k 5 CHFGEE RN
A5, FExFic isoproterenol ik DIBAIC v ML
BEREAS L.

3. ~= 7 Uy ME (%) V3, SWFEOF
W|EII SRR OBEICE 57 BRI, E
WRICIRA Lle. Tinbb, JEEREEOEIZN50
B Th DD, FERF GEAEE : ca, 0.100 ml/min
DEE) RITNBZDOERZ LD L. DT L
DAEBREHT Ty 1/2 oMk EA Ringer
KWEEBEHTEHZEBHBALRE.

4. JEREEE X BRIy & T BRI O I
E (¢l/min/mg) 1%, SWHEKCI > TwbH T
LLVERZL RIS 7.

29, RREREI&E MUERLS> DR

TS0, IRk (KIREXE 2 4:5)

JRBRRAIT 36 1 B MR 25 D ZE B > B AL KR 35
PR EE MR R T B AEI bR B R FR L
7o, HEERROHER ERILAKER RO L OMm
TR T e X Y RET 5 &, MK
FEOSBIC L7t o TEERILKRIT X 2EHER®
Fin 5T 5. EEEEAEZERS L= —F L ZH v
FIRBEES TRET S, MIBTIRC DERFE
ZExHFE T XD MBS EICERAEMRELET
fo. TR E R R OMIRPRREIE D 5 ik
FRMER~T 7w ¥ VOERE & DXL L b0
LEMRD HRERTH D, SENIHE « ORFTHRERF]
ZEMAL, MRS OFR L FREREE T L
THiz.

— R ARG RRERT A & L O S BB AT
OFvesLY, AR IA VEFERHLLS, ¥
FTIHIERC COIRREIOFEITIEAERD S
NV, 2%F oA VHELWEINALRIL YV
FIRINU 7 fVE D IFRRER I X 2 RFNEISC X
% &, met-Hb B25800 T % 1 EEfIRT#5 & met—
Hb 2243 % 4 BT CER R MR
ZHMERZE LS. SHEFVYY ALY —T4
BHNRCRRT 2WEOEEERWRR 2T
ST, PESkE T OREEERIE By met-Hb ka4
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BnEnbhTw32, BEETHREEDDLD
£ 0 met-HbERRESEHES X 5T, BAEEL
% 1 BRI CrERMEREAR 1 Heinz /MAZER
Dlc. L UMBRIRZ®RMAT S X 57 in vivo
DHAMFENTE I RE BRI FEREE T, SER
WO MEETER MBSO BEEE» 5 LT
met-Hb BRI SicbninseE2bN 5.
b, RFREEFIVI IR OREIIERAE i
BMLEEY B IIET T LR, WE T
BEOMBHFBHECEEL s IFSv. ik
IR B B WIS RRTICELE LI S DVER 2 5B
TOHRERLL#EEZ55. ZOSE, =—FLED
7 A FREEF O FR i BRES SREAM A VEFE & KXk
ERARBLHLEZONDS. TR LD, B
YRS D OV R AR BR R IR iR D B 5 %
DEBRbh5.

B, WYL Y e F=oRBLPERZI Y
DMEEBMEICHT BHEEERICOT

OISR (EEAE 1AM
EIEEFRORE L WE—ic U CTRPHHEE
DRIFK % I 5 R kallikrein 135 4 w7 9 i 8HE+
DE—EEOEAREZFERE LD, ZOEARX
histamine [z X DS v B, —HEBMEEER
e X W X OREPIH SN H DT, E)
HEAROFEE T kallikrein & histamine 235
55 5L% 2 bhiz. Kallikrein 13 kinin %4 ©
THXDEMER%2Hb T D TH %575, kinin & his-
tamine VX v § D M OFEEM: B FTE X ¥ B 1E
B»5% 5. Kallikrein-kinin 5% & histamine 1%
IR 3513 5 BH ORI HERENCER T 52

& i 51
FEMECH L CHEMMEREZ RS XETHES»
ERELIHERCOVWTHE TS, BREBIT
e #, trasylol, sinomenine % £h FNIK5G L
# A % FT trypanblue 2 mg & T L 305
CHE 4 DJEEE D histamine, kinin, B¢ kallikrein,
R kallikrein % 0.1 ml ERICESHL T, 1051
oEFRHEOEFKEEEZBEL..

1. {ARZEd 555 histamine, kinin yx 1077
g/ml, B kallikrein, JF kallikrein 1% 10 mu/ml
XV ERORHIEHALNS.

2. Histamine DL BT 5 LB ERIE
L tEhnd 28R EROREIXIZLAEEDLR
V.

3. Kinin, f# kallikrein, JR kallikrein {3 i#E %
Hins€s e, WHmEEE ORI histamine It
LAwn, HHEREE< RS,

4. Histamine » kinin, B kallikrein, % 7213 R
kallikrein Z 424 & ONCIARIERAYR D 0, K
HmEs LR ERRESZFL JHHRIR5.

5. PLe FIOE GV 2 b ORG24 T E
TIXH RS E S,

6. Trasylol 1 24 & DR E% doF o i3
B0, REGTIVIHE S0 IET 5.

7. Sinomenine {Z %5307 Tx, RIS E
IR X505, 2R BICE W TEFLLHT 5.

8. e HIE T trasylol 2 & 52> UHIREHE
A LRI ERSE L v,

LAE X b kallikrein-kinin & & histamine 3%
A B 2 BARH TR T O L <L oM
REAREFEOMETHEVWTATRTLOLERAL

5%.
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1. Gamma activity of rigid cat caused
by tetanus toxin, 1-10.

M. KANO and K. TAKANO (J:2IEEH, =%
JEF ¢ TFHEEKRMHAT) '

e RERITIRMER BT WS -7
ALYES HEWT 3+ 5. Brooks et al. (1957) bx%k =
OFBEOTNT 7 —BEF 7 v VKT HIHH
FERIC LD IERT B ERHEPD, TDDD
TNAT 7 —EERIEB O TIES R EREREORE
TH5HEBNTWS. BERERCESV»TRT IV
77 —EBROBELT, H<—EFRLILD
FEESIEL TWD T EMRAFRIC X D HEID D
iz

a2 O TBCRERERZIEFT 5 L, 24k
BRI TG cOREEE T2 ERNT
x%. ZORICIITR, % ohe#FEEH
BIEETH 5. @Bk X CEENO TR=EO
BRI E X ORI TEE R WIFELAR L, MmO
Ba Ul BB EALC I U CHEE»E L <
THELTVS. BAREIX D, HI0PLHELR
W DE G TEE) O B R A BB 4 S B 23R
TS Bniny. Bk X CNE OB KRBT
THREGOREE 55 &, B EE L
THGIEB DR KITEIA T, F gl T mpEs O
R DSFIEE P ic OB LN 5 DIRK LT, [
MR O &7 B THBE THRCDEL L
. ZOREKRTHRIZE LKL HEB ORI,
F OB A ENEAIE X 5L ORFMERE L
—FLTHY, EERUNNC X SRR O
EWIT X D IEET S . WA ZOBAOE WG
BRI N v —BEROEBIIC L o TR I o7z
PDLEzBND. BRI 5 REE 7
BHAVTREL, ¥ v~ — ke SR T
T35, NEOBLRNRIT 5 EiER O EEHE
KIFFE B T 5. Sk X ) BHERER S
WCR AV —EB Ry v v ORERNEL
KLTED, BHERTLT 7 —BXO0Hv<—1&
BROMECIDEEZDNS.

2. An air filled catheter for blood

pressure measurement, 11-23.

T. KOYAMA and K. SAKAI (MUEEE, EBH
E41 : JLRE A EMR LR

LR ML SR PN D I FE 2 A 3 5 W VR AR ERIE AR
i LT X oM WE LIS 7 — TV B
wHhg., L LABCHEEShRPEELY D
Db IIRFIWED T b TN V. 255
DEIDOFEET X - CESHCHEPIESTS. 2o
7B XN A MERFEIEE L OFEPRD OFE
ZH5F TV, R TEHEREE N Y 2 VET
WowpZer Lkch 7 —FARNEREEEER L FE
TRBERRLI. MIILZ3F X7 — 2
v 7 7V3 85cps DRENEECE CEHEAE I EZRL,
45 cps 1T 90" OATMEEDR L Bivic. 08 IREr
L AENEIIRESAr o, 4 XEAEEZRH
Wil SRR TR LTREOIILED
WEEAT, REEEER R W, EREIR
FEASIC L DS EEADHAMISTER 2 X b v
7o. REOEFNIBEZC X 2ER[DBRO D
CHSHEZEIE LWz L THB. £ TE T
N— AV HFO—FEFL, R ERELT
R EWMHEOHNPZEROWE ICEBHTNbD S
I5li. chick v EMHNORRC L 2WN
BEOEZENITHIHLD S T LB TEK.

3. Theoretical study on the effect of
pressure dependency of wall elasticity
upon the arterial pressure pattern, 24-40.

M. MocHIZUKI (ZAEE] : LKRIGH E 6 &£
)

Bk O BRI MIT R & - TEL UL B
Ao o CHMERLFILCREATS. Lic
o T, —LECE - TELT 2R & [k
BT LAY HEF L DND . Bk, E
B 7 — ) RO TRIRT 5 HESEER
WBRTWAS, EEB T 5 LML
BhR B R D DI DTIELDHEEIRCDE T EHT
v, 2T, BIRPIRERNC ST S A0 RS
BB CREL, FEBEVCTT 5%
B %, FOEREORM AR L & HHER
—EE R L, —EREI AR IEI TRk, &
{Z3&% T % Dubamel 0L RICL 72 B3 » THIE
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U, BB EsET s 5EEER L. ANE
R DZHE 2 RkD 54y, IEOHECHE
O MNOEALMA~OINKEZ BB L, Fii
EREDMB R S LT & EEEOM O LIS e H T
L5 ERFELT.

I BE 0D (e R & B O ) D I B D T v
—EOBRMRE 2 b, TOFTXDRD bz
FEDEHREE IR E DIeE L R eonT
FHET B EBED NI —RICEVELEE
WIHER D 5 TWE DT, BWEDK S EWE
DO LD DEBMEFLEL, TTREBWVERLD
BEMBBZY, REWHED EABRR NS, T0D
BT L d & TvwT, ERckd bhie
M DIEIEZE L S MM D i i T B KF
w75 R Bergel, McDonald 51z & » Tk
D5 T W BIEE,EE X B LEPRSh
7o, —F, Kb mED FRETIRERL, TR
BRCIE T+ 5 2 E 2 DB ERMB L bhviz.

4. A continuous method for measuring
0, and CO, inexpired gas, 41-54.

K. NITTA and M. MOHCIZUKI (FAZEKRER,
ZAHT : oS AR

EELTRCE W CER S v~ BRS¢
&, WADAFALMEZ Y, JRE < FO L
BIXOTRO LIofEBABEFEAT 2 & &I
13, 2 HOBEMINCERPHESNS. Z0F%
FVEEZTE, QinEER S bBRT 525, AR
DEFHKIZ X > THZELT 5. FFCAMECS
WTRZERBPELICLTRL TV & EDERIE
CO; REWHBITICE L ¥ N & 03%RED
CO, DIREH AZIKLTWS & Xi1TiT O ORE
LB T BIEERREIN. 22T, 24KD
WEEZTPFLTERTHL & &k, O CO,
ORGSR TREE o 7o, T EICIREENIZ 4
~5mmHg OEETHD O T, BEHEL, W
% Oz, CO, DMEFHAEIZH L T b EE 2 bh,
Z DEEOAEHAEN L E i,

CO pEREETITF Y Y —» FALLTE
KEAV, Th P Rs 2% /10 BEORE T
BESC—EDESHTRA L, ¥/, 0: 0
BlIETE v ) ¥—#RIT Ny &03% BED
CO: DA # AZ AV, THhITIEK S A% 1/100
BEORECRDXISREMLL. ZhboHA

% 150 300ml BECHETHRT L ECEHEA
BRb 2D KREL, 01~02FTI0%DIGER
z bz, Oy COWTFhoB A ESEME I
& ORI BIRRR R b, SR ERR OHl
ETIE 0.1~0.2 9 (RE) & HEHBRIFLHERH
Rt
EEOEGRSHTE. ¥ U 57 E TR
DORGEHREL TR & ERIFLER O, CO; D
ISR D Hivichs, BRI E S LERIC
RFBELALN, SHOBRDIEENA. T
L Th, Fe—HEB X544 VvEROKD
4, O CO: DG RIE DA REMEZ R LcsicE
W, KFEROMIERE L FHMIE v 5 & Bbh
5.

5. Functional differentiation of hypo-
glosal neurons in cats, 55-67.

T. SuMI (& BAA @ E/k4:)

B, MERFREE R 2 T3 W UE TR R
% HERE DR IR O SUS 2R TR L.

1. ks 168 TG, HED) *h % 8 fe
M3%, NMEMIEST%THS.

2. JEhpbeEmiavx IS-SD SEtaERL 5 %
RAFNSER Dz X D 2K h 5.

3. ZIEB PRI BT D UGS DT L Z
PS> SMERESHE S, B A 7T AEIE
T 3~5p KRAGHERT.

4. FERROBENC S T A EIMRSEIENE
MZD 2, 3O SO WTRB L.

6. Synaptic potentials of hypoglossal
motoneurons and their relation to reflex
deglutition, 68-79.

T. Sumr (B HEBH : FHKAH)

Bl R = CE T eEsmia N EM 2 sk L i
B5, FMEEMRERET 5 & EPSP ks X O
IPSP BT 5. COBEME(LIIL Y+ 7 Ak
TULIELIEFA—OMIaicIREL , £EA ORI
8% offla, 52 b ORERECX - T
Righ. FL, HEFBIC X > T2 EPSP o
ENK D TS Bt PRI 2 L3
LD DRSWEMICHTTS. 20X 5T
FRFEALVERSERE PRI & - TR A PR T 25
KLHGERHRED NG . LBoRER» bR
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HEHET, B3I O OBOEERZIEE T 5 Mtk
BEEIC O WTHR L.

1. Field potentials produced by the
parallel fibre stimulation in the cerebellar
cortex, 80-94.

K. SAsAKI, T. SHIMONO, S. KAWAGUCHI
and Y. YONEDA (f£4Kfik, TEHELS, /I
RA=ER, KEAT# - FokEH)

1. X2 =2O/NHEETEWT, PIERiRic
KORELRT 4 — 1 FPEAR/NERBEC LD
LR Uie. BRI SR Shicy
F T AT X HERMEROEREF 251D

T, BREERELZBR S BESEMOBLBRITER
CE5 2 2RERREE L. LOBREREZA
HNCEL S E DD 4 BB RIS, —
BENROZ, RERETERWCERLTVS
{2\ Ringer #% 2 ~ 3 SELL T, RER
HEZIEIE5HDT, ZORMALLEEER
DT T OEERNT + —/ FEA%® Ringer T
(EHEFLOE) OLh & EESH L.

2. Ringer RicHFb h I MEEBECFEET
57 ¢ = VEROH, HEREICHN S FITH
HOBMEZDLDITX HA 1 7EBALE, ThiC
BB BLerhAEMITLBENHITTH D, E
BEEMZ GRS TCEEZ 3R 5 BRIEME X
IEDE, ThEDBMIIZFHICHERT S, KX
i, BELREEEROFFHEMED TR IS
CHRAS 5% % I EEANT, REEFH A X
DEERRDTS. I, EEULEITRIER
DIEFBCHEL TV KREREBMIZTIEL TA
B3 2dBD O, ChEOEIRR
HEHLO BT IS U TRl G b e b FIR T
RETHo7z.

_ 3. ZNEOZET, BELFTHRIERAD

REERBCEN DD L0rRABME, £ O
RTRIOCHFCEN 5D 50 EBMS, 4t
W, B U TR S T2 v ilg & E
NI X2 7 v+, AF VA b, AT
I8) oERERRBHOBRRERLETLYF TR
CXOFER LclE Y 7T ABMR IS D
DETLLEFTES. ZOVFTABMICLS
RFTEM, 7 4 —/v FEALORMGRZEMIL L 7%
{HERE 2 RE L CEm L.

4. FEZRBIBREMOWRICLD, BHE
LI BATHHEL DD DIT X B A 7 ERD IR
L, Ringer ¥ (%7213 Ringer ZX) TTIERD
NP o B FEBIER O A1 7 BALD Lk
TEBLHERY, FFRORELEHROFT
MHEOEEREZILR T 5 LBRAREL Lo 7.
% OEIERER & AT OB APT R & Bk
L.

8. Responses evoked in the cerebellar
cortex by the pontine stimulation, 95—109.

K. SAsAkI, S. KAwaGUcHI, T. SHIMONO
and Y. YONEDA (fE4K#F1k, IO=8E, TE
B2LB, KENHH# : mo4E)

1. =z /EEEIR VT, Bl X D5
X XhBHRIGE, MNEBKRIC XD EEFESIT
L7z, $RIKBEIC X 5B F ORmEMGR DA
Liz.

2. INFEBCRETET + —NV VERORE
FBie oitic 1 0, 1Ed DEEE RIS/ N
BRICE>TWAET ERYAL.

3. B MR BRREORE E E X, &5 30
m/sec, SEg 10m/sec LHEEINS.

4. FBNEEREEMET X B/NBRE ORI
FHRIOSMANES  (NEERER) wEH B bR 5
25, BFEIL IR ER s 5 72

5. BRI X b, LEOBEVWER (1
msec) OERMHMESEDHE, §9 5 ~10 msec D
BTEEREORISHR O, XV ZFHELEELR
MHERGVE, BEMOMEREREC X VISR
T, FOHERNT 5~8msec Thote. EAD
T Y — TEOFREL2IMT 5 &, BRBIHER
SEMEEELr 5250 L, ThEDE L
HWRISHSELITIHET 505, B, BEH» D
DB LRSI, TV - THTYF 722
%, IEREFFRERCAR L, T/NEE &35 - TN
WEECESbDEELBNS.

6. HTRH 2, HBITEHE (EHERAE)
Kl X v, B EBNERIGCHER 3 ~4msec T
NREECENS L LBDD. COFEPDL,
BRVNE R D, B SEEDMIREICGET E
FRRHESFET 5 LIERRIXR SR V.

T, R EESEEZREL, PREZCHR
57 14—V VEMNEZEEBHISIITHSTL B
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&, #9 3msec DOEBETERBHISHEN, T
A2 W THY 10 msec DERFCE MR M
FISRIINDERERTES. EADOFAY
BORRBEOMFRICLD, 2 0B RS
THY —~TEEALTWDZ ERERING. —
7, BIRBHER SR ECBEEZALTwBh 0L
Emshs.

9. Interfobial mossy fibre connections
in the cat cerebellum, 110-118.

K. SAsAKI, S. KAWAGUCHI and T. SHIMONO
(feeRFnFk, NOZER, FTHELS : 5oALM)

1 & =2 /N NEZ TR L, oo/
ERECT| s Ihg 7 ¢ — L PEME /NG
MER X D eI T L7,

2. N/ NERROE X Bt NERE T O RS,
T, NEMBIRC X B RS EIREHERS
ThHbH. THEERBHEO/NRNDO ST LB,
VWhRPLHMBERHICL DD TH 5 L#ELbh
5. ZO/NEMBIC X 5 RS, Eko/NEC
BNDDH T, BEONECHIIEB Sh
DT LML 7. EH ONECERN B RISEGE
BRCHN B RS X DS W, BIREEER95
no. LarL, Mmisa, MEossMilm
S/ANERIOT X0 sl oAl NE T US55 %
B, EIRMHED SIS TR Th BT &
iR RV L AP o

3. L CHA N BRI E T,
INERIEEE S S U EBIREE L 5b0D
ARSI N, ¥ F T ABNT H/NEREE T
EARZIZ STV,

10. Origin of the seizure discharge evoked
in vitro in thin sections from the guinea
pig dentate gyrus, 119-129.

C. YAMAMOTO and N. KAWAI ((|ZRE=ER,
Nigah R = FEEXATENEN)

11. Neuromuscular transmission and ex-
citation-contraction coupling in fish red
muscle, 130-142.

T. HIDAKA and N. TopA (HZE &, BIHE
B Ak

7 F (Carassius auratus) OFRIIC T 5 PEL

15%, BHAEEM &I E &R, X OGER
DWTHN, T FOAGRH =L DB O &
FeBORES Lic. U NEAIREA O FHIRIEIE 045
mV T, 50K E ST 3R EY 17.6
msec TH o7z, Fiz 421 msec OFHEE THb
7o, MRRMNC X - TRAT 2 IEAWEMITFE
— R D E DS BT HEFT X 5 D THES
LB & MU X5 CipiERm c BRis i s
STV EELLNS . MRORBEIZR T 5%
BB SEANEAIRA ¥ COBME S < it
0.53 (0.3~0.8)msec TH » 2. EAUWEL O T
BAL (FIRTER) 1 —30~—35mV Thotr. 7
RAFTIVRI T — VOERD B L T{b25E
WHERT7 2 FL a2 Y v THBEELOND.

S D Ca DR ZRWINT 5 &, BEtEE
DOESIEH L, BUNEST TR RS EL
DOIRIEPKE { Jn 2. Mg #8032 & JERT
BEE U W Y ME -SSR AL DSBS & B AE
REDIRIEVZ A U7

SEDKA & V2RISRl & & B354
BEARILT —60mV XD d/hX< 75 LR
DRELTz. FEEMEMICE - TEERE 2 OfE
LD BB BEND O THEAREMDOLITE T
DEDIRNEREL> b DrELLNS.

Vol. 19, No. 2 (1969)

1. Increased resistance to epinephrine
infusion in endotoxin-tolerant state, 143-
148.

T. FUKUDA, N. HATA and H. OKUMA (5
HEER, HBEENR, KEBLZ : TEKRE 2 4£7)

BEREEREST XD, Wb Bk L1
R0, BEEaAF 24 FRREA X LR, = v
7 ) VREGE AN CBEE IR R & 05
KEINIOT, O L BITEE & OB%
2R L.

1. NERMES 2, =27 Y v 10 pg/
kg/min 4 OIFE A & {Wifx, £FLE. 1L
B=vx7 ) VEEIEMES % X 0EL, 2%
EREH BRI o 7. THEODIR I BB R A
RZhEEI NI, M= ERT Y VEOLE
ARG ShERBEZ bHBESh, =¥ %7 Y
VIEEAHUEE, BERFIMOBECEEL, B0
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IR Slad -T2,

2. =¥Xx7 Y VBERERLL DI, =KX
7 Y v 10 pg/kg/min {E A ORI FIKBIC IR 1T
MY R Y ViEFEE L. EE, EBEA
X 35 LOEIBRERA A LD, BfbLzd o
OFPERICES -z,

3. =¥ %7 Y vk 3~5pg/kg/min OFEE
THRAR, PRONEREZYERET B L, =
Ex7 ) VIEEREOHERSZY, Mf=E¥x7
Y VIEEERERC ERL, Y2y ZBRTBR I D
o, HoPUDANERRNEKRELTRLE, W
EEFENRDTEOLLLT, =¥R7 U V#
EREAELIHKL, =¥ RT Y VEACEER
EHiE R L.

EHMELIC LA ERT VY« 2 v 7K
B iair = 27 ) VBSREOTEI D 2T <
LDTHY, FTORE, BHE=2LF 24 FETL
BRWHL, FLTEE2LF 24 FLEERT
HLEEZLND.

2. Reflex inhibition of cold shivering by
pressure on the eye-ball and the ear-root
of the rabbit, and its afferent pathway,
149-159.

M. KOSAKA (JMRHES : BRAEH)

B3

I, BALSDZ, Lo BTG CEST
% B e RS IR E B) # & © non-specific
inhibition DRIEIT R D ORHLBERE HhvTw
5.
BiR—Ie B S 5 R R RV EAIESST & W
ENA B ECABMTAOM THESLOWRBRE
T &S, Tk ER—AlORE R
ARz X > CHRBIDBFELZH > TS, TD
B2 I FESANC X B A R RE DK 4 O RAHIHIVE EL
HEETh 55, CORREFIESHE DR TH
THD. FOEBVIEREE, BRECRETEHY
EZHVTOHEEIENEPEHEO D THS . —
FEL S D 2RIk X ORE o EE TE
HXN5E» SEEINGEN L 5N 5SS
3 2 OMEZNER R TE L U CERF O P IRET T
A O E RO TROERZFE L.

FHE

FRERD 5 4 7 ¥ ¥ 28 EACEE LT

TrREHLTESS DL RBCSE, Tbi=ZEG
D OERPIEL, Ak, OB, Ik
&% polygraphic T3THk L7c. ERATEARIH &
LT, 200g/cm?, 3kg/20 cm? &L LRIk
TOERBEERE T, S BIC SRR
OBAANY, B X OGN, SEHREWR, Ol
U, MYERIROERSOAMERE L VIEL
Tl -7z

ERFER L O

L. 54 w4 £ Rk SO R IE OB
WEEE I EA S D 2w EHCHH TS, T
NI B MR ERETRIT X B 2 RIS TR L,
AR TH 5 .

2. EEERO AT X 5ES S5 % O R
ST HROBEEXMRFRETHD W
IR DRGSR > HEA - 7.

3. X LR BLAHMEROER» S, TORNK
I =X @R 0N T E # i main  sensory
nucleus A %% OEBEELTELY, GI %72
X Gl BT AHWERHESRDEA vV AD
FECESTA LRSI,

4. WEEOTRMTAE, B X ORRSHIE O R
M, HEREEEREIT oW CEEEERH O A h =&
A& OREMD DRSO T I Divic.

3. Electrophysiological and electron mi-
croscopic studies on the neuromuscular junc-
tion of the crayfish stretch receptors, 160-
175.

K. KOSAKA (/MR : XK KLELE)

4. Lipolytic action of serotonin in brown
adipose tissue in vitro, 176-186.

K. YOSHIMURA, T. HIROSHIGE and S. ITOH
(BEiE—, KE 51, FHER Ik 143

2B DS IR b LB R R o serotonin BE
FNTWVWD T LB BT S 5L DEIBIEE
CoVTIFER X L FShTWiny. RERIIE
A & < B RIS 3 % sero-
tonin QISEEARIER T 2 v THRET L7z, Sero-
tonin % BRChN X T -A VIR RBEAR AR T
FEOWHRENER (FFA) Musimssedoh
=55, BIEREElEIERES X ORISR
TIEHEO FFA RIS D5 78 P -
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7z . Serotonin & monoamine oxidase “CHH X
% . Medium {z monoamine oxidase FHi-%|T %
% safrazine 1mM #inx % & Z OEEFEIEMIZ0
BIHFI S 7228 serotonin T X 5 FFA K Ein
VERWRRE R 5 37 5 72, & T 5 Hitheophylline
DIFTETCIE serotonin i X 0 2 FFA JiH
B L v, T D4 serotonin ZHRIZBIF
HEEIRIFHE T - LABEE TH » 2. 20D
theophylline 74T iz % i} % serotonin i€ X%
FFA JHBEIER 13 v F h o oBa1cd
serotonin JREF 5 x1077M 25 5 x 1075 M oy
T dose response DEAHAA B serotonin 2
5x10°°M THRRKOFEISEH L Shviz. Serotonin
IREZ S LmL 546 (5 x 104 M), K&z
LLABDDERPH LD B, RBIEHEE
LB OE & FFA HRH BN & & h e &l
glycerol St HEHNAS 2 Sdv 7z 5> B LA serotonin
YERNVEIRRS 7 fRTEERSIMC X B L B2 BbhE . &
T B BB DEE serotonin = & %5 FFA Ji
HiEn & AT U CBRREBEE OMIMS A v,
T DEFEL serotonin % catecholamine & [F]¥Ric
lipolysis—reesterification % U "C1EEASHHHLE; D
BOBEECES T L 2BRIES.

5. Brain stem influence upon limbic-and
prefrontal discharge activity, 187-197.

K. KOSHINO and O. J. ANDY (#E53&KER,
Andy, 0. J.: Lab. of Exp. Behavior, Dept. of
Neurosurgery, Univ. of Mississipi Med. Center)

6. Cold pressor response of Hokkaido in-
habitants, 198-211.

S. IToH, H. SHIRATO, T. HIROSHIGE, A.
KUROSHIMA and K. Do1 (fBgEEX%, B+/\LS,
LE 71, BN, 1BEE R 14m)

TARD 2R S CIE R EE CESRE
gzl o, »E¥0ERE % 2 7. —~flloFx
10C owmAKTE Lok icHh b hv AU ILE
DEFE, depEHEE T SRTAMEEED
FHRRCH o7z, TAXREMERBCECHER D
2 T3, ZOESFERISEMAL 5T
WEORTH -7z, TPz Z ORISR AEZ
BHBLEBEZDLNSD.

BB DU EMIN L B It o B TRt

BHNCHT 5 ME LTINS ot LEEOR
EHTH 5 HEDCERR X BB #IZOES
FEREE LR E o Lh X YV KThH -
o, EREBEHIROMARS I NELT 1 X Th
ABLHVEIGH S B,

TAXCEOERAERCRLACETSXD D
KTH o7, RESHEERCRBHEFL2D
Nl ok, TRACFELDELTHKCET
LMED EFABPEIF LI,
ELREREGE /A= ER2T7 YV VORTEHREE
OECHEEOMBER S »7c. ESREERGE~F
P A b=V ANEILX - ClFl I, —flloF
HKCTIRT E &, MR IR« B —
WD EREBSH Bz, MERIFEEIREE O LA,
FINTL BRTTA ROEBEETH - 7. T
WHNC X 5 ML E O LBV i S0 BN IR & L D
TULHFET Lo 7.

P oD DG HERS & EEHIbicow
TEHETOHEE AL,

1. A plasminogen activator in mammalian
bile, 212-219.

S. OSHIBA, S. HATA and S. OKAMOTO (X
B &, M 3R, FREHE MR 1 4

L #8i (4 2F X0 =7 5F) DA,
plasminogen @ activator BEFEET HC &%, Ca
RIMEUE T ¢+ 7Y VIERIR B X ONINE 7 « 7 ) v
FEtRiEE VW CEERA L 72,

2. FiFiE (Sephadex G-75) % R,
FAHER % 6% 7\ activator ¢ fraction & % 7z.
Z @ plasminogen ¢ activator % bilokinase (B.
K) &EF54 % . Bilokinase OFEFRZEHIMER ICE
LT, 7470V, #¥4 VEI® TAMe 2
BELTHETL, IROTRBRIREREZ 272,

3. Bilokinase 1X, TNnEHE» €1 VR
BT BOBRATHME TS » T, HHERIERE
eI TH D, TAMe KEREEIITR X7z,
Bilokinase @ plasmin /EHEALREIZ T « 7V v o
R IO P EA vofiFRE e NEC U TR RS
iz, La»rL TAMe HFRECIRTAI N L 5 »
7z. kDX 5 /n plasminogen &1, trans-
AMCHA 2k - TS 7z, Bilokinase v
#3 X% pH manipulation 24k - T, KBk
mEEfhE i,
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8. Modes of integration in the cerebellar
cortex, 220-232.
M. HONMA (<RE:EED « 1 KA:80)

9. Plasma lipid profiles in the winter of
Hokkaido, 233-242.

S. Itod, A. KUROSHIMA, K. Doi K.
YoSHIMURA and K. MORIYA ({RfEER, 28
BA, tEBE, SHE—, &5 Bkl
A=)

74 7@ 2F, hmEHAEMA S Bl X O
R RO, B8 B 128 Lo RARES
FiT o TA TR L R o MR E IR & R

gL 7-.
WREE, YUYV Y F, YVIRE, BEX

s VAT e —/L, =AF/LIEHEORE
AR b VR R P o Te. KRR LER
VAT r—LE IO VIEEOEEECKOHEE
X 0 IR RS . — IR REIR R DR R
XD EHE LTS ELRINDET (A TED
ERVE U S LLEL, Zhit 2> CibiiE T4
F NI WIS I RET AR TRWES X
biv, JbEEHAELEREE TRENI D EL,
AMEAILREEE TRIEWESZ Dhic. §
b b A SRRSO IEEEEIERR IR EVIEy
HeETEL, BEXTREBEINDZ T L0Lvd
DTE N EBbiroic.

10. The analysis of inter-spike interval
fluctuation of hypothalamic unit activity
in response to luteinizing hormone and
oxytocin, 243-259.

M. KAwAKAMI and H. Sairo (JI| EIEE,
TTRRSEAN « BAUTTHAHS 2 4220)

IWRREE, RBMER 2 2V TERLVE VAERZ
X o THERBERED» DEBHRBCBTELDD
DDV, EEREEANLEY B X O oxytocin
DPREZ (LIS E R UER TER Y = v/
DREFFRINCHEHIBITEZIZEZL, XY R VE
& bR AT VT 5 feed back g
DNWTHELELT.

1. &3y v VREHRIIICOWT, EHMEE
AV J T A BREANER, 855, HV<R
55, 4503 ERED, BROWCERM, ¥

TV ik, FOMGETERDDTH -T2,

X bt & O ERHER-FEERECEEZX
Y RELRLE TS, G 0.9~14 TIEFEHE
R Lz,

2. 15BORKRAC v CEEFEFRHE-
BUEREXA Y J 7 2OEBTOWT, EREK
ALE VI X Roxytocin R SRTEEZ LTS &,
KERFDF 7 v VIZEIRERCE > TEB L.
L LR TSR Y e v ON, JERERE oxy-
tocin #&54%, HERMOERER» LAE L 1XF
NELOMBB 7. Fic, BEREHEAILE VRE
%, ATEE TR TCEAMER TR TS
[AER DB G034 Bivic.

3. HBERBH AT VI LU oxytocin O [l Ht
PR LR TR L, RRROMERIGEBERZR LS
Ve vz, WERIEHMEE 2 77 AESHE
TEECETARV RV THo 2.

DLE O E FEAE ORSE P 5, BERBRK A
JLEVE IO oxytocin FHiCBS T BIRK T
3 e VO REAE VICHT S RIGREER, B
B L GERE B TV B iR LN © D 0 BB 5
L, #ORBIIRER L IRBERBIT ST 2E4A&R
ERDOMANE VBBITKEL TWAEREZREL T
w5,

11. Changes in cerebral blood flow and:
brain temperature induced by lower body
negative pressure, 260-271.

T. NAGASAKA, S. MoR], S. TAKAGI and.
G. MITARAL (GkiRgkk, F @&k, BKAER,
EFHLE  HAREEE 5 0

IRREE 7 4 7 F2AWE A, TRERERE
BropmfiE, WEoEteECHE L. T
B TmSE I mmmEE o%h R s simulate 3%
FT, o T EeARUBRGTEAL, £D
NEZFAECRFECHE2Z LTI > TEZHLLD
N5, IS OEE i B ORI A
(subthalamic region iz 1 %I, sensory-motor area.
1R Ut 1 Rt OB @ —75 & gk LT #E
KR ORE HE2EIET 5w 5 heat clearance-
HBEAV, REEIEmE 4B cisk L. RE.
B X OEE R, FEARER, R, DR
2Rk U7, ¥l C nembutal FRER T OSEBIRFIR
JE, drop counter iZ X % FRIRMLITE OFEIE D77
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7.
BEREATR (—10~20 mmHg) TlE—@ko
FRM RIS i, ZHIEEEFIRIITE 2
B L& AR TH - 72 EEIRERRED
BECHALTUET L. ZoROHEENE#EmL
7oRs, MR, HEIRCEFEA EEBEOT RS
ot BEOCEREATR (—50~80 mmHg) T
W, BmERA, NREOSEM AR LR RL
fo. DHEOIAREREINL B33 TR L,
AT 1 N B WRIRZ R T 6550 -
7o, BRFREHBREET, MRERLCHEmL
fo. COXSARNEEVIET &, BFFRVD
R tEis o RIRZSHIBR, MR, EIGEY
Wil Lic. © OFE LIS AR5 D HRIR
L, MOmg, FMEEEItE L

L7z, Zh X D §920~308 %k < o CIdiBI E A
WAL LS, %< 0fITHRA 03C ORABS
bhic. —BZOX 53 RBLRoTch 4 7 HF
TRt 2 A% —10mmHg FTRALTHE
{LITEE AR OHE BT, SRR
3 % ISR OEF IS (T 5 OBt 04 Ulc
RS,

BTPREEEMNIE W epileptiform oD B 55 %
bhWBH T LD -7, BREHNTE»EET S
Blic% <, BEEBERFCOVWT—20RE &
nHhOLEbND. R, WimEEoE i,
TREBREARRCS DN AR D R s48E8
ZHo. ZhIX, HEBEOSMT CIEEE IS
M DBEHEND & HFROHE DIEYSH:
RT3 EEbhS.
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Za—3A—-FMEIKRBLCETIEEREE

EiRESRE2EE oW 0 = K

18494£ 1 57 A Y ##h® T O KIE, Elizabeth
Blackwell 737Z3 U7-ERIAY © BAE » State
University of New York, Upstate Medical Center
& 1T Syracuse, N. Y. &H 5. AV IR PRD
FASTAZ: Syracuse University 7> 5% @ Medical
School #319504E iz State [ZiB& Licd @ THIK
s - T D BIXEWAS, AIRLIE18344E, KE
THFEAE VIR - TWh. TOHEBYEESE
“Cli (L0 Dr. Preston 234 HERE D
BEZI T, FHEIEBFCHNT2HEDT
BT 5N K DEPITHEP - 72DT, T
LR BEHFOYEEF IOV THBEIT S .
Rk ASE T 1AEMEE Uik, BB LE.

Faculty 1274 (5% M.D. 1234) kb, &
NF Kk, technichian 144% 2 ~ 3 LDKE:
[ 2 rhz Twicss, RETERD Xy &
BTYEORRS AT OB ERI . Th
BEESELEVEWTEH S 5. Faculty OF
WS A0 £ X 0T, FAEEEAIR B4,
Faculty o cE»S52FHTH 72,
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