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Effect of fibrin clot on plasma enzyme activation

Hiroyuki SUMI and Sumiyoshi TAKASUGI*

Department of Science, Kyushu University, Fukuoka, Japan, and Department
of Surgery, Hiroshima University, School of Medicine, Hiroshima, Japan*

Human plasma contains many inhibitors,
which are thought to regulate several

biological

systems. In

the fibrinolytic

system also, many inhibitors, such as a;-

trypsin inhibitor?®, Cl-inactivator$)10), a,-
macroglobulinD®, and kallikrein inhibitor?
are reported. By these inhibitors, almost no
activation of plasminogen (PG) is produced
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Fig. 1. Effect of UK and SK on PG activation. A. Effect of UK. 0.05M phosphate

buffer containing 0.15M NaCl, pH7.4 was used in all the experiments. The reaction
mixture contained 0.3 ml of human serum, 0.5 ml of fibrinogen (0.6%), 0.1 ml of UK, and
0.1 ml of thrombin (3 U). e——-+ ; 50U, ao——a ;100 U, o o ;200U of UK was used.
Fibrin clot was formed after the incubation of about 10 min at 37°C. As control, non clot
system was examined, which contained 0.3 ml of human serum, 0.5 ml of fibrinogen, 0.1
ml of UK, and 0.1 ml of heparin (50 U). This was showed by broken line. Values are
means of 4 samples and perpendicular lines show standard error means. B. Effect of SK.
In the same condition, SK (Varidase) was used in sted of UK and values are means of
e;5U, a—a;151, o o ; 60U of SK was used.
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by urokinase (UK) or small amount of
streptokinase (SK) directly added to human
serum oOr plasma. For instance, 1 ml of hu-
man serum activated with 50 U of and was
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Activation of ATEe-hydrolyzing enzyme by trypsin and plasmin. The reaction

mixture (1ml) contained 0.3ml of human plasma, 0.5ml of ATEe (10 gmoles), several
amount of trypsin or plasmin, 0.1 ml of thrombin solution (5 U of thrombin containing
0.1 M CaCl,), and saline. As control, non clot system (without thrombin solution) was
examined, which was showed by broken line. Values are means of 4 samples and per-
pendicular lines show standard error of means. A), Activation by trypsin ; B), Activation

by plasmin, respectively.

UK (or 15U of SK) shows only about 2.5
pmoles of Ne-tosyl-L-lysine methylester
(TLMe)-hydrolyzing activity of plasmin for
30 min at 37°C in 0.1 M borate buffer, pH
8.0. On the other hand, when an equivalent
amount of PG, which was purified from
the same serum by the method of Liu and
Mertz®, was incubated with 50 U of UK in
the same condition, about 15 pgmoles of very
high TLMe-hydrolyzing activity were
detected. The efficacy of only a small
amount of SK or UK on fibrinolysis in
vivo is well known, so the activation
mechanism of PG in the presence of plasma
inhibitors is very interesting. In this paper,
the significance of fibrin clot on plasma
enzymes was discussed.
Ne-tosyl-L-arginine methyl ester (TAMe),
TLMe, and Ne-acetyl-L-tyrosine ethyl ester
(ATEe) were purchased from the Protein
Research Foundation, Osaka. Thrombin
(EC 3.4.4.13) was a commercial preparation
of Mochida Pharmaceutical Co., Ltd., Tokyo.
“Varidase” was purchased from the Ame-
rican Cyanamide Co., Pearl River, N. Y.,

and was used as SK. Bovine trypsin (EC 3.
4.4.4), twice crystallized, was purchased
from Sigma Chemical Co., St, Louis, MO.
Sodium heparin was obtained from Con-
naught Medical Rese arch Laboratory,
Canada. UK and human fibrinogen were
purchased from Green Cross Co., Ltd,
Osaka. Plasminogen was partially purified
from human plasma by the method of Liu
and Mertz®. One mg of PG activated by
UK hydrolyzed about 305 gmoles of TLMe
for 30 min at 37°C in 0.1 M borate buffer,
pH 8.0. The esterolytic activities on TAMe,
TLMe, and ATEe, and proteolytic activities
on fibrinogen and fibrin were determined
as described previously!®. There was almost
no difference of plasmin activity on fibri-
nogen and fibrin as substrate in the same
assay condition, corresponding to the report
of Camiolo et al®. Plasmin activity on
fibrinogen or fibrin was expressed as the
value of absorbance at 750 nm per ml of
the reaction mixture.

As shown in Fig. 1, very high activity
of plasmin was detected in the fibrin clot
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system in contrast to the non clot system
which showed very weak activity. This
activation was remarkable after the clot
formation, However, when a large amount
of SK was used PG activation was momen-
tary and almost no effect of fibrin clot was
observed. This was thought to be the fact
that when large amount of SK (more than
400U/0.1 ml PG) was used for PG activa-
tion, direct activation of PG (PG-SK com-
plex) was formed and the effect of plasma
inhibitors on this type of plasmin was very
weakD14, The same effect of fibrin clot on
PG activation was also obtained using
TLMe, TAMe or chromozyme S-2251 [Kabi]
as substrate in other experiments. The
greatest enhancement of the PG activation
was produced at fibrinogen concentration of
0.3%, which is very close to that of human
plasma.

In 1973, Sumi et al.9 purified proenzyme
of the first component of complement, Cls
from human plasma, and showed that Cls
could be activated by trypsin and plasmin
to ATEe-hydrolyzing enzyme of Cls. Next,
we examined the effects of trypsin and
plasmin on plasma Cls. Because there is
almost no other enzyme to hydrolyze ATEe
in human plasma, activation of CIS was
determined by ATEe hydrolysis!Di®), As
shown in Fig. 2, in contrast to non clot
system, trypsin and plasmin fully accele-
rated the activity of ATEe-hydrolyzing
enzyme in fibrin clot.

These results indicate that fibrin clot
may depress the effects of plasma inhibitors
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on the step of PG activation, and also on
Cls activation. So, fibrin clot may greately
promote the human plasma fibrinolytic and
complement systems in the presence of
some activators in biological conditions.
These experiments with purified systems
are now in progress.
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Sodium and potassium distribution in rat renal
slices measured by a laser microprobe
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The countercurrent multiplier system of
kidney acts as a mechanism to concentrate
urine by means of the gradient of the
increasing osmolality along the medullary
pyramid. The extensive studies on the
functional characteristics of the mechanism
under various conditions need the micro-
analysis along the medullary pyramid. But
the renal medulla is not, with the exception
of the papillary tip, easily accessible to
renal micropuncture in vivo. In recent
years, a new technique called a laser micro-
prove emission spectrometry has been
developed and used for simultaneous micro-
sampling and microanalysis of various
elements®)¥9®), In this study, the applicability
of the method to the quantitative micro-
analysis of sodium and potassium was
tested and the distribution of these ions
along the medullary pyramid of renal slices
of rats was compared between antidiuretic
and diuretic conditions.

The apparatus was composed of a laser
microprobe mounted Q-switched ruby laser
(LMA-1, Carl Zeiss Jena), a spectrograph
(M-1, Nippon Jarrel-Ash) and a mini-
computer (HITAC-10, Hitachi). The laser
pulse was focused on a proposed portion of
a sample with attached microscope, and the
shot of laser caused the localized vaporiza-
tion of the sample to make plasma. The
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emitted light from the plasma was optically
coupled with a quartz lens to the slit of
the spectrograph. The plate-holder of the
spectrograph had been replaced by an
opaque barrier and pierced by three slits
located at wavelengths appropriate to the
elements to be analysed (589.0nm for
sodium, 610.4 nm for lithium and 769.9 nm
for potassium). A photomultiplier was
mounted behind each slit (HTV R300 for
sodium, EMI 9658B for lithium and EMI
9659B for potassium). One of the elements
observed, lithium, was used as an internal
standard. The transient photocurrents from
the photomultipliers after the shot of laser
pulse were charged on capacitors and the
amounts of the electrical charge were
measured automatically under the control
of minicomputer. The ratios of signal
intensities, sodium to lithium (Iy,/Iv;) and
potassium to lithium (Tx/I.;), were calculated
by the minicomputer and typed out.

As the standard for the quantitative
analysis of sodium and potassium, Millipore
filters (made from cellulose ester, thickness
150 #zm, pore diameter 0.45pm and pore
volume 79%, Nihon Millipore), which had
been immersed in the standard solutions
and dried, were used. The standard solutions
were 0.005 to 0.5 M of sodium or potassium
chloride, and each solution also contained
0.25 M of lithium chloride as an internal
standard. The reason to use the immersed
Millipore filter as the standard sample was
that the filter was homogeneous in the
microsampling diameter of 150 gm. Sodium
and potassium originally contained in the

O
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Calibration lines for sodium (left) and for potassium (right) obtained by laser

microprobe emission spectrophotometry. Ina/ILi and Ik/ILi, the ordinates, indicate the
intensity ratios of sodium and potassium to lithium used as an internal standard. The
abscissas show the concentration of sodium and potassium chloride solutions, in which
Millipore filters were immersed and dried to prepare the standard samples. Each solution
contained 0.25M of lithium chloride as the internal standard. Points and bars represent
means of 12 measurements and the standard deviations.
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Fig. 2. Distribution of sodium and potassium

concentration on renal slices of rats with dehydra-
tion and with diuresis caused by frosemide.

Millipore filters which became contamina-
tions for our purpose were estimated by
flame photometry to be less than 1 9 in the
standard sample of 0.005M of sodium or
potassium.

The renal slices were prepared as follows.
The kidneys of rats were removed under
ether anesthesia from two groups of rats,
dehydrated group and group with water
diuresis. The former was deprived of
drinking water for 24 hours, and the latter

was caused by intraperitoneal injection of
frosemide (2.5 mg/kg body weight) after
oral administration of water (5 ml/kg body
weight). The kidneys were cut down trans-
versely into three pieces and the middle
sections were frozen immediately in liquid
nitrogen. The time required for the pre-
paration of frozen samples was less than 5
min. The frozen samples were sliced to a
thickness of about 60 um by a sharp scalpel
along the axis of the papillary pyramid in
a cold box maintained at —27°C. Each slice
was placed on the Millipore filter, which
had been immersed in 0.25M of lithium
chloride solution and dried. The slice
mounted on the filter was dried rapidly by
a heater. Then the slice was used for an-
alysis with the filter, which served as an
internal standard.

A single shot of Q-switched laser pulse
caused sampling of about 150 gm in pore
diameter, and the sampling volume gave
sufficient light intensity for the spectro-
photometric measurement without auxiliary
spark excitation. The calibration lines of
sodium and potassium over the range of
0.005 to 0.5M could be drawn and are
shown in Fig. 1. The coefficients of varia-
tion of the analysis of sodium and potassium
with the internal standard of lithium were
15.79, and 10.99, for twelve measurements
of the standard samples with 0.1 M, re-
spectively. It became clear that this method
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was possible to use for the quantitative
microanalysis of sodium and potassium.
Then the measurements on sodium and
potassium distribution along the medullary
pyramid of kidney were performed and the
results are shown in Fig. 2. On the renal
slice obtained from dehydrated rats, the
concentration of sodium increased from
cortex to medullary pyramid, but the
gradient could not be detected on that
obtained from rats with water diuresis
caused by frosemide. The potassium showed
higher concentration in cortex than in
medulla on slices obtained from both
groups of rats and the difference between
the groups was observed. These values
were estimated as the relative values. The
absolute concentrations in the sample can
be obtained, in principle, from the com-
parison with the calibration lines. How-
ever, the suppression of spectral emission
by proteins of renal tissues, called matrix
effect, was reported not to be ignored®.
Therefore, the matrix effect should be
eliminated from the measured concentra.
tion to get absolute value, but this requires
further works to evaluate the matrix effect.
The absolute concentrations in the sample
could not be obtained at present time.
The distribution pattern of sodium ob.
served on dehydrated rat kidney was
similar to the results obtained from the
flame photometrical analysis of serial slices
of dehydrated dogs?. In water diuresis, the
pump in the ascending limbs of Henle's
‘loop was reported to maintain some degree
of gradient of sodium?. On the other hand,
frosemide is known to inhibit salt reabsorp-
tion in the ascending limbs of Henle's
loop?. Therefore it would be the effect of
frosemide that the gradient of sodium
concentration almost disappeared as shown

in Fig. 2.

Laser excited emission spectrophotometry
without auxiliary spark excitation has been
studied as a means of microanalysis of
sodium and potassium by using an internal
standard, lithium, added to samples. Then
the semiquantitative microanalysis of so-
dium and potassium distribution on the
renal slices of rats has been reported. The
method of micropuncture and microflame
photometry has been used very often in the
measurement of sodium and potassium
concentration in the fluid of living tissues,
but this traditional method requires a high
degree of skill and caution for micro-
samplingD®. On the other hand, laser
excited emission spectrophotometry enables
us the simultaneous microsampling and
microanalysis in the tissues. This method
has an advantage that multielements can
be detected easily and rapidly in a minute
area with microscopic dimension.
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HLEWEEZ DR TV, EREyF 7 AM
&I (Pre SI) & TT itk b WM N 523, #HIRE
Az (DRP) vk, BEEixins, MAEED
FbThoiz. bhbhll, BEWRERCLE LA
K7s TT 2HHOERIGCHHL L5 2 5h bk
HIREE AT 35\ C Post 35 X O Pre SI 237 L,
DRP % %L Bk T %2 & & H7. MSRIX,
FH I IIIRTT E 23R T 5 03, ER) MRS
VTR X D IREI SR 5 EN T E B D
T, MSR OBFHIEEMRY > AT 5 TT
DEERIZ X% B 505, BIEEN DL DI0EE
ED TT OHIRESIC X 2 FEOEFT OB T,
WThOMEH A EET 5 08H L. TT 1)
i o 5 7 AEBRINERA T % 23w 2in L
& &, FRMER OEBIKIRITEIRB O ICEL,
HEEFEE TR TT IRV ERALRER, Xk
ERHBERTE, WThOKIKDEN S, %
BODS I WIRRAICrE— iR g S hisw
ZEEMHE LR L.

6. 5 v MEFEROROEMHIRERIC X D6
O R ol

FH—/, TEEE GRRERA h 4
V4 AR—FRT vy FOFREO S K HEE
L, F54 U iEBEA 2R iR 5\ TRtk
ZheEHBE X 5ROEMRIERE L, OB
AR B~ ORE R BRI X - THRSh
“HEHmHEERIC X v L. ARk, AS
ZHMF 5 E (P, XY RSO 24 (P2,
P3) 2Pl & L, BiiE& AL D 25mm
KRYENE LRBERT - 7. BoR% 10x3.5em
DIRIFE L, BEEWIEEITD, BIRCER
o tn. BROAE T X B IGEYEMIIMIED 8 £
T, BIERAOEREERL, o4 B ETIEHE
YEYHEE 59+ 4 m/sec DR Wk &, 244+ 5 m/sec
DOEVERSBR BN, & OEIEMOIFIE &85
WEOENE & OBAFR, HROEAHBH L. 1)
TEBEM ORIBOMINC ST, SFBET ORI
REL L o7z, 2) vETDHS PLIZEEB LY
EOEL, o2 KICBEBELLBESL I AER
27, 3) BORSOHE T 5HBOMELLET
BEET-Th, HEOWKIXIEEAERDDN
Bhote. 4) R, IEh, REWEO3IEDS
b, BEWRE (BBRCHT) B-FRERRE



Bo T 5) BLEX VEBEOHR T 1T AR
Wil Rty XX 0) REERREEELTY
ST EBbhole. 2ERISITEDT v F2fv
7ehs, 28R LTI, SOBEESIER 25 78 2 o
7z.

1. FIETHBOFMA
PNEREAE (R B, (F—4EH)
YERMAAETIMIdC B s > S AR FEE L T
% ATRER BEEE TG (VSN) DHEH Iz 2\ TN,
HHATAICHEA L7 7 ABEBZ A VSN o
ROE R BT L, BROWERMICS Tk
VSN ZHEE S SHIaA Rk L7z, VSN @ =<
47 CHEFFEE LY ~1, 1{HD VSN 1
VAN RAZ LD RTANTHRAET 5B EL BB
a2 5D PSP &G L. 10{A DI
VSN & 2 {HoETEM: VSN 2508k L, D5 b¥K
o> VSN i3 1{ELL EOMEFHIITC o F 7" A k5
LTz, PSP OiRIGIE 10~20 pV TIF#40 £V
(N=18) THh 7. BIANTEHKTES VSN 0
SFTAWARL 7 5B ¥ I 7 AR % 5]
T35 LM 04 msec Th -7z PSP D L FwERR
RS, W, BB 7R & BB IR D
TEREDH BT Edbhoiz. WD 72
VSN 134 TGN T T ESERM I R 2 E X 7
Bofe. X4 TR S LIMEIKE VSN A%
Shic, £ TOIHM: « BEER: VSN iZRIHI O
FEATI 2By F 7 ATV, 972 7T {HD VSN
D5H4AME (3H : Mk, 1 : W) 5K
AR O TTEE PRI X D ASEMEIE B2 T
FEAME Rapoport, S., Susswein, A., Uchino, Y. &
Wilson, V. J. (1977) J. Physiol., vol 268, 493-
510 : Rapoport, S., Susswein, A., Uchino, Y. &
Wilson, V. J.; J. Physiol. in press.

8. HAERANOEKECSWT

WNEFEA (Fhok, B, (E—kH)
HARBATOWEGNTOHT, ZOANES
1 5 AR R R AN D2 E I O F L Eic o
T, BRTEMRRZ T 2E L OFREMR 2 M L
Tex 2 ZHAVERLZ. EBROESIZ 2w Tk
Wilson et al. iz 3° 5. RWEMROFIEEHN
TOSARIEEES T Gacek 3% 2 2 FHWIES
PIRUIRERE X —E L. Thb bR EM

a8 67

RER L RE T BRI LA TR .
TR b h 7. BREEEOEROEY 12 {11
msec TIHA ¥ CTO#IE 1.5 msec TH h IEH F
2T CTRLENE Nu kX By, B OIRIEIZ500
eV LR, EWHO NGEX D/NEh 5 7o, By
FTR e ST F T ABCHBEMRA N 22T
L2{BDHE= = — » v D 5 b 1/3 BSHIRELBTE
MIATIZEAEL 4 FARKICS -7z, BRIGTEA
NEZF B4 TP > TEHHARTEE R &
DAHORERIZ DV TNz, R OFRIE A
2 CREHORELZY, LHRERCALND
MG E A LR SR o . BINEKE 2
BT 2 NHE CHEERRS 5 2 &1k, Th
THOLHEDRZMLEDE E VWS RE LM X
M5, ETEEERCEMRT2HABATOM
TUAIRMEAENE 7R { BEMTH - 72, 20T
WIEAEROWIERE 25 LT—208 it & 78 5

>

2.

9. L+ FRYfaEFEFNAY Y (ACh) &
e

KIR—F& CRK, [E, FhH)

ENEy PRFEE»SGESES ¥+ T RS
iz ¥x 500 ACh DI F & v~ 5 stoichiometry 5 R
% % 7-. Whittaker (1965), Wilson (1973) D#R4s
2% 2,000 ACh/ v +F A/ L w5 ACh /s>
TRWBCEEMI X . Potter (1970) DESTAETR:
s B B % 5 5,000~9,000 ACh & 1k % 7
ENH B, —28, vFIAPaSEERC, KR
WaBiRX® 5 drastic LiEEDLDIc, v+
RN ATH DB R E DD EFEZ BNE.
flsp—ovx, WM SHET 5 o 7 RNED
TR ) VEREMREZERCLTWh a2 d
5. B THERINAEDS Y+ 7 A/NE L EEY
BEAROAHEBIADOREREIC R D i
B, Whittaker & (1966) 534 5 ACh %, Ohsawa
5 (1976) 231075 ACh & L7z, ¥+ 7 =/NE
iz 04 M DI EOBEIRET ACh BFEL TS
T & DTERRT &, MR T o+ T RDEkAE
EEWED oozing ERBBFEINTIE VK W
B, T+ FZ/NE ACh HEE LT 5 —EEHL
BH X i, §i o 9 7 AN S EE TR s AT
FEICRD &, v 7 A/NEDHEE D5 HTHE
R e, EE/MEDOANERT neurophysin {87z
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W TH 5 & (Whittaker 51974), FD/PNED
Bk 3 4 VIRMESRET 5 £ & (Pszkin 5
1974) SNz, T FAREE ¥+ T RPME

EMEERERBFRES

A B : BBFAS24R10H 2 H (A)

£23

BlAD Qx4 FEHCH LT, BRIKEIEDIH
BEOHH IO THETS.

%P7 REEERIRY: 357 3-2 fhEE

LERE  ENFA, SHEZL

1. Fly FIAETIERO 1 X 0%fFHEF
EB L FRBEAOEL ()

mEAXZE, £ E— AR (2 RESE
HHEZE (REEX, H4T)

12D vy FIAETIROGES, RETH
W (BRI HIRENRE Edditg, B
M8IK%) & 6Hz TEHZ I5MRRIc X » T4 T
2 IR GEER)EF (SM) OFEFREAL (EPs) 25, - b
vy F 3 VAR 2 7o Ui R ARG B) 2 7R 3 2
L OWTIIHIE & U 7o (BAAHES 39,
37, 1977). SENIATIE &Rk HE @ X D ER
THSE R PUOICEITIERT, B X USEITRO EPs

DOELE oW THET 5. EPs 0Lz THRET

FEERHE L k. O EFIERCX - TET
B LR R U EAE,  SM,  HRSMAIE
i, BIOCHETH -7, Bk (Cd), BHA
B TRARERFBNELER L. Thbo
ZHLIfERE 1 BT OKETHE T d - .
) SMPAHIE, FIOCAdizi\»TEHIERX D&
fipic EPs OIRIEAFE MU A, (1) F v
v B3 AVEERIC R 2 7 PARMETERTEE) & L Tia,
SM I [IE=BALAKY 3 BRI D EFTRFOZHLAE
Pbh, [EHREWNCZ OFHEIARE LR -7,
o OELIIERE 1 BUTOAKETHERTH >
7z.

2. 5y bEEBREE= -0 Y OB
mH E EAERE, AEEd RX B &
WK AR A )
TERDERTIE, T& U THRMEBESRRITH
T 5 RIS & RUsRERAL 2 S iz, EERERBD
Za—myREEsLMEC L I, Tk IVO
AW HE L. SEEZhS 4ROV TERR
B B L. 1) SAHHLOFIEERK

it o RRE»bR5E, IHEIED=2—
7 Vi3 ON-OFF &8 & ON [ZIGH & 1Zigix 2
2 X h %, IMEEOKRERSVE ON-OFF FRSH
OFF FSH»OWThrTd 5. —F, IVEIC
PEE D SIRICR G L nwd D3y 3 40 1
FET 525, 5013 ON, ON-OFF % J 0'OFF [T
BHZIEEISXNS. 2) BRFHLOKES
v, 133 X OTIEECLE 2°~10°, I CIx 5°~10°
Th 5. IVEOFEEL 4°~10° o1 % P
Dz 10" PEOKREHBEFEZ LD, 3) BRE
LR T A H i T, TSI CIVETE
BHIZBNIZICOARTEEZRTS, Tk X G
BRI VB R E X BRELEREZT
. 4) BRNEEEE—RITEL @Q0R51 7/
BLTF), ], kX oIIEETi X iR
FEETAIVEELRLD, BLALARMELTS
B (1281 7 [BUT) oSz LD 5.
D EOfER®S, 7y M EEREETE, #Es
SOANBRDRL LN OPDERBHR DM
SLCHREL TWB Z EBELDND.

3. 5y MMIBREERZOBERENE=2—
0y oEREH

-k, AEEh BK B BT
i)

v P HMRIRRAE R (LGA) T, Akl
Oz EENIE = = — v VABRECEE S h
T\ 5. Burke & Sefton (1966) 35 » } LGd T
BERELZTRTMIEEZEHEL, ZhEEFNE=~
—rvEanl, M-, &AW Lal
T, %50 TI-Hmla, 235281 LGd EfEOH
R = =~ v TH B ERERBL, The
EHNE= =—r vEXGIT 57 ® i perigeni-
culate reticular neuron (PGR neuron) &IE5Z

O



ERBELTEL, AERIT LGd EEME= =
—r v (I-#ld) OB[AENEE LD 7o 9
ZfTlbiie. EBRICEY VE VRO S v b B
L, X (0X), #HEHE (VC), ik
(MRF) 2BXH L CEidk L7 43443 0 5 &
26 (6 %) kDO & v, P-HlaE ik
KilshdoT, IHaoBEBREMEELTL O
L#Ex b, 1) OX, VC HRkic U CIERE
HRENBOZRTIHET 5. OX-1iE 1.35~4.60
msec, VC-JE#x 2.48~7.04 msec TH -72. 2)
A3 ZVEARIEAVNE <, HHEER 4 2 .
3) OX 2 FHpic X ME T, HEROMH
WIEEAERDSRAD » 7. 4) MRF &4
1% 10~50 msec O[], WHIZHEIEAS h 7z,
5) WHAlDNEHERRICIE X RISEL, v, Fv-
F7, F7DIFREIX .

4, HETE=2—0YOEECOIT

Wi BRekR, SORIERL HLEBME ILARE=, Ok
ROAE* (K, R, ETAEEL - JUFIRK, FREL)

TR « WK T (PO/AH) o Ml 2
Maximow double coverslip #:TLEFR L, EREY:
HId X CRRAERHFNBIE 21T 572, ICRR<Y
AFFAEFON & b, PO/AH iR % E X 300~
500 zm, #fy 800 #m x Y 600 pm DA E T
SHEL, 27— vBRHHA-RYy TRk
&, Beuianx 36.5°C T Lz, PO/AH &
#F=a—w g, MlakoxE S ¢10~15 #m,
FE N LIEEREZR L, =Y B Y Fvhsdin
, #IHIEEROXE S Z DTS, YK
IR EAEED SV, BRI, MR R
WECBEOEER BAEEOKRLIED
DT, AT VEIERE= o — v V1, Bl
HWI0B LD D DB RIFCH S, PO/AH ==
~r VOWHE, MCRERZHEEHSD,
MBSO AT — Y LT H T A MBI O
SHMAAANTEE 2l —R—&, AF 4T AD
BEHGORDDY —FET 2 —LRIE DD,
= a—w VEBHE LSS SEHKER A, PO/AH
B = 2 — v v b BRERESMIENHE TR
XN, FMEE in vivo THEIR TSR
W2RBORERZM = = — v VIGEN LR UGS
z bz,

) R 69

5. ETHIZEH= 1 —0vi(ckTDIHIES
+ 7 2054 R

HHE T, R Rk, W, AfEdE)
ETHRHED = 2~ VX, EoXFL=a—
7Y (P-Mn) L EO» 2= 2~r v (R-Mn) T
KANENHB, Rz, R S Mg
itk % P-Mn«R-Mn T® fast IPSP & slow
IPSP D 45AifkaE LS. 70~80 msec [{if&
T 2 Hfgka HMRICE %25 2 & T fast IPSP &
slow IPSP % 3T & 5 2 L34 Tl L.
A b U %= T fast IPSP @ L% Ml ¢ X 525,
EEBRTEHIREDOY 7 v + %3 Vi slow IPSP @
HEWRTTBZ EAEALICR T, Esr b E
< v C slow IPSP % fi#4%, 70~80 msec fifjiF
T2 FERBOE TR I G 2 2208, 1 4 2
Rk F CIRIED fast IPSP 235 L. &
D 2 FFFERD ST P-Mn « R-Mn THEMETH
FX - PSPs % fast IPSP & slow IPSP iz 4
L, 75 IPSP ORIEZkDd7z. R-Mn Tix[R{H
HHRIE e fast IPSP #5RT 5 o > 7 A THE
AL THD, TR slow IPSP O A THs&
LTWai4& L, fast & slow IPSP & CHia L
TwBYELIHT BN, P-Mn TR « %t
{EIE MR Stz fast IPSP & slow IPSP % %+
LKLY > T ATHEL TV B L L85 .
% 1T P-Mn « R-Mn iz RIS #iR ke & %
fast IPSP DOIRIEHICxHIl © £ h it Lk
V. F7z slow IPSP 4, P-Mn Cr[EAIE A
WD DN R X D IRIEIE A & v 25, R-
Mn T fiE R D 5 3 EHIR L D A &
iR slow IPSP #3% L.

6. HRERIMAPOH S L TIRREOTRIC LY
KR EHAIRIERICER END L+ T RELD
2 '

W, RARRZE, SHEEAK (K
R, H5—2E)

bhbiui+ T, xa20RKE (Cd) XK
BEAMAILEE (CL) ORERIz X b, Kbk EE
T OHEREE AT (PT cell) w45 EPSP 23
FT 5 ERIE Lons, SENEE S
BT EITRWDTORES 2 72. 1) CL ORI
iZX b fast PT cell @ soma D3 THFET S
CL-EPSP 3, % DKk X O EF WS VL-EPSP
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L ThTaicEL, £k, BorTHoT.
2) Slow PT cell iz %\~ &5 O apical dendrites
w4+ 5 CL-EPSP i, Eito CL-EPSP izt
LCiinR <, RffEssEL, slow PT cell
ks VL-EPSP LEPILTwz. 3) CL ©
2 Z&Hlgic X 5 EPSP offhr, S5, HHETH
Bk nWCitgkIhs A voLA L CL-EPSP &
O L ET > 5, fast PT cell iz %1} % CL-EPSP
WY F T RAEDDD B D 5 LEmI .
4) Cd-% X O% putamen-EPSP 13, FHiCEHE
L7=Na (CI) ofliic & % CI-EPSP X b i
FOWREL, F7z, CI-EPSP L oOfjTidm
T B 5 Rtz 5) CAd-EPSP 13 CL-H 5 Wi
CM-P{-EPSP ZHE{IL, XBICHTEH & ORM T
occulusion P3% 57z, Putamen-EPSP (0w
THRKDOMRESZ bhvie. ThBDRERM D,
Cd-%» %5\ ik putamen-EPSP 3¢ LT CL &
Bk CM-PE > BRI E & X CRAROTE
T B E S ERIC R TR EhE 2 &
X FEETDHEEZDNS.

1. KENR B EENE O # iR BmBRIC T 3 B R El
MR O
EARZY), BT (XK, B, $H—h)
KM R E B I O SRR AEIE (PT cell) sy
TVE, JEBESERD B\ AR e 2 5 ik
Flikic X b, fast PT cell ‘i fast 3 X O slow
PT cell O EMEZEEOTE B 2 & %5 2B
IPSP #3304k X#h, slow PT cell -Gix slow PT
cell @5 [E|lZR A OFEH)IC X %5 IPSP @ 48
SRS NDZ &R T TREL 25, 4HPT
cell iZ31F 5 IPSP I 2oWT & SICEEmIcFA~ 3
Lz, FEHEREICRES T3 &% X S o
HAFE= o — R VOFEKAS L —VBXEYFT A
BREDAR — VEFARBZ XD, KEHEEH
B OR 2T, WOREE X2, 1) HiH
PEAAE = = —r ViE, fast X slow PT cell
DR E GRS NNy F 7 Al (BE
M) T 5 fast Il = = — = v & slow 1]
Za—myviigkilEhiz, 2) PftE=a—r
VIR B TIEER R 2505 LB bh
DAL L, fast ifMi= = —w VBB NI
slow #kliE = = — = VI OWHIBLENS 5 -
7228, slow &M= = —w v b fast K=

A
=

) 4%

2= R VYOS AR, 3) M= -~
v vizlE PT cell O3 [m{ghZRAE DS e, HIR
VL ¥» 5T & A FETORE, BEyrrR
M, BUEMED Y F T AERERTTWS T L5
L7

8. #5330 MEEAYBREICHRT S, B
Bl - 1R R - KB R EIS BT oW T

IAYTER, JA=RE, REER IR B, W
AR TE)

ERF =T, MEEREIC XD, UK
G DB HREASHIR T 585, SR
b % (IR 3 5 &, 3O A s B F RMAIR R
Bicd, MBOBEIERTICLEZREL..
Z OFRAMEOE OB E, FilEOL£E B R,
B X OMBEREHE E OB, S0, RS

L BOMBEREE, BREMPRCH L. &R

BEMILE DRI Tl %2 LT, ERERFEEI6ALL
Foxaw, AHEEGESZOREZ. Z0X5%
F 2Tl BA/NHOWIRE VA-VL B OHik
ko Th, RIS FROBREISHB
T 505, WUEREEESD, MR LS
RS i, BhERD V. 5, /N
BTORSkc X b, WARRKR VA-VL &Rl %
NENBEL, o2t 2 T T EAIRE
2, BRI TER. £, RHHERA~ND
HRP I AK X BERTH, BRAEHPENFTRT
Wit iERBRL S, Blhad, ZoRk
DRSEVE, Wk, N SRR~ D4
Jags, {AlEEERESE, MK T+ 7 ARE
PEHUIBRLEZC L L B 2E2bh5E. &
7o, T OFIIGATE, HRERY S, E/NREEZ
BARPIPaE o (-

9. BRARMIRBIR ST & /J\id

VENRE, EoRfik (UK, FE, WA

ECRMIRTI S ST (TVR) ORBUSECE T 5/
IO LI T 570, PREBEEE (NEO
WHBITIERE 5 37 34 %411834) ® TVR %
BEL, E¥RA (144) SHBRE LR FHH
DIEH B 5 VI ORCIRER ANz, R
TG bEEHERIC X ) EMG % [R5 i WG 5
Uz ESIIREHIED, d50idL Ot T
R RENMELINZ 2. BRELT, EEA

O

G

)
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TREIZ TVR BHEFEI ., L ZEMGHE
X odiaxhi, SSCIRBIRBE TSRS, F
BRI X 5 RIRMPREH 2R L 5 26158
L RS Z L BRRVITRTH 5. —Hl
IR & R S B L2l B & T, AN
I EBREOH, BEENNIIRBELTHWSER
bhBEA TR TVR BEEd bhi. —F
F Y — THE/NRSERAE & BRERAC BT X e 2]
T, fhfiRic X a8k e vy €%, TVRIZ
BRSNS o7 L, RETLEMEEZES
BT TVR BBRI k. MUERT
HAD TVR ZHREL, NP X LA
DYNMZERNTDH TVR 2EFERL 272, DLEORS
BEhs, TVR ORBI/NEBLETH D E W S
4 (Lance 5, 19664) i) L, /MNEIZSTL
L TVR BRI SLETHRL, L ARKERE
OHLHBEETHD EEXLND.

10. B2oBRRISICLDERHREEOZE

WA T CRIRTA, BB, #—E8)

Sy + DEBES X D OKREH SR E TOl
MR %, & LRl Sk U CidskT
5T EM T & HIERIG (CER) I X GRS
(BSR) ZHIWT, FRIGOFHERE L, R
VLD RS RS HIC 2 F i X B R
BEREOIGERBE T, X SIpF OB LRIEIC
& B RIS OME A SR o HBEE L H5 Uiz,
CER, BSR 0& fkamigdkic, 4411, 12BHXD
RbniEn20E HEIZIERAT » t ORE ST
. K OWIEDL20~30H HEE TEL s TW
%, MOREROSO/R, BEHRT v P OEIE
T 5. WiT 2 ¥Rz x % BSR OREIEERED
%3813, CER itig~_nep 0 B<, 200 BEF 2 &
RS v POFNICIFE—FT AL 51ER5. T
hX v, WEOHBEBELED, ANEEORE
NS OREL D AR E L T (10~20
H) $ivwTw 2 EBEIBRE. SLICHEEH
BIMHT (%8 HH) ©F v MEFHNOHEEER
Fligizc £ 5 CER OB TR 72 # £, 30~40
msec DEFFFT/PNIABHESBEINRSIZ L
5, EHRIBOEERIE, FAEE&THLMBTT
CHRBLTE T LRI, 2E DIEEH
H o limitting stage & U CHHg & < i#miao
FEREZ DR, EROBEHHEDOHKEL IR

/)

» 6 7

{—FHLTWw5.

11. Horseradish peroxidase (HRP) 3% [C k&
DEN-EEHERORBC O T

PrEEE, rhERREEE, Hd B BE BT
(ZEX, B, §—F - sk p)

FESR, MR A - AR AL T O % 25
EiEh, IH5RBRERFCHHREILTY
555, T OO oREHMIZiz oW Tid e
SFRRTHS. LFEHEEDO—A, HFEEHEIDO
L IR (C1-Ca) DFARMNL CIRAM MR AZ PIAIER
DN, %+ 7 A EPSPs 20k L, H
B> O BT AR PRI ER 1 5T B RRHE O SRR
Naps gl L ERSEiE IR+ 5 2 L R Lz,
F 20, WTHRRmRI & 5 HRP e FwvwT
FHOREMEZRAE TS ENTER, 20
— R D R O Nz HRP 23EX Lol
A, RAO% 1NV BIMIE O R HmEs £
B S e, [ VI-VIE S MBI o H 45
Wi & B0 V-V P RIES o0 s Sl & BRaR
xRz, chboMlan2, 3, 4%HEEE TS
v T REIIRA U, 4 5 BEBELA T TR
B B o o, HHEMRRAE OSMARE ~ © HRP
FEABICIE, LIREESE I BlES X h ARk mIaEex
i Thld o7, Llhic X b, _E#ESAERE (Co-
Ca) id BV BIMAIER DK TIE, 3 X O
D VI-VIIJB D e AHniass,  FF - iR i
EibMETh 5 LI hsd. ik, ZORKHKIT
BRI IR L w2 & 25EH» bz,

12, = o REREREHERUEEER IC & T D
Ca** L7 tetrodotoxin K}t Nat giH o
Fi=E

HH %, WEEE, REFLE (FK B
AT « RAEEEA, tE—aET*)

v A X0 BIH U 7% IR pik sidmia O i5E)
ERC KIS, Catt Ko DFMIs X X Nat K45
@ tetrodotoxin (TTX) FZHEEZHX, LITD3
BTSRRI EhE L L 2R, 1) Catt i
5EAFL, Nat gigss TTX #EHik (1076 g/ml)
Th LR 8 E LT, spike duration 34
<, EHEMO TR, Catt-current i X %
hump 23R 5h 5. Nat [pEigwhizC, Catt-
spike ZFEETBHZ ENTES. flafus, 2K
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(700) ©5 %% LD 5. 2) Catt fisyr &K< 25,
TTX #Hifk (1078 g/ml) » Na*-spike %43
SR EL, HioE v afterhyperpolariza-
tion M TH D, &ED2T%% H» 5. 3)
TTX |&3¢: (1078 g/ml) @ Nat-spike & J4:3
Limfane. Ca™ R4E R Shi. Spike 23],
RHRE DR OB TH 5. 2ED68% TH
5. <Y A XD 2O EZ G 52
Lizasv, 1) B34 LT, 3) fasiimi
WS WS LRTOb b OEREELETH X
g 1) Botlag, FEEAM O immature
condition X DFEEELTkD, 2), 3) B,
1) #ORBZER L CEbizobakid, 3) &
Bih b LickiBicd 5, Lwd TEEEH,
BEZ L5,

13. & bAESOE Y (Hb) #EEH OmSER
EHEZDIGRAICDNT

B B, B #RE SFE B (BEEX
AR« =R :
ERBEAMLAIZIX, % Hb Au Ofticiid
%5 Hb Ara, Am, Ale 7 EPTRET 5 T &5
LhTwb., bivbhiidic, ZhbMblisz
HEEL, 7O x S BRI oWT
ik Uess, SECh S % I < T 0@ R
o, EET S HEEMHSLL, ZhEefwvwTE
WA 5 O i BRREE RO Hb Ay,
Are BHIE U 7z, FHEk  BA A& v 3SHUiE Bio-
Rex 70 (1 x12cm) ZHw T, $910% O Hemoly-
sate 1ml 27754 L T, Schnek (1961) &
JEEWE No.6 T - CEIRT T, A, Al ZIF
IRTEE LSS DRBREIC SR Ucts, BBk
2 R TiAa Hb An 2iEH, FIRT 3, 43
E 4 OF & X CBORE (552 nm) ZHEL, Zh
POFNEFNOFELEZERT 5. #EHR  BER
A (n=23) KK D Anw%, ArBiEth £ h
1.68--0.20, 4.63:£0.73 Cdh - 7228, 2V b r~—
AR B T BERREE (n=13) Tk 2454022,
10.4440.85 LB Sl REBH B . 2V b
v LRIFREE (n=16) TiX, BALITELAL
EORERR L. FRART X 5 ZiERmiEk
#=OWHRE L, Hb Al OTh & OBREAS &,
FOE A B 2 I FATBR & 27003, BB T4
KEREC2 v Fr—AXhTh 5 Hb Al 257

#

&

WIS B % TIC, $940 A RIORIIENLD 5 5
o RAEHE Shic.

14, REMHME O MGEHEFTERBEELT D
T '
EREE, 12 #RE EH F BEARE H
JIFSR, AW=R0F, WHAHEIL (RREKX, #=
AP o ST Z BERE, SRR

BE, 2 E OSBRI CHifLc A X h b i
WL DA Wb @ 5 ACD fEILTH 5.
ACD i Crx g ausic O #0704
5. 0K S LRIFMARI L AR, Zl#ED
M ED X 5 BB E L BT 20 THETL
7o. FEk: Mg ODC BHEXH O Kk kb,
2, 3-diphosphoglycerate (DPG) O5E &3 Maeda
B DEEEIEE T 134 CHIZS L BB 5
A Zuw MK D, FRIBRAERIEEERE D
S EE ST Bartlett OMifEAH A S A« R b
B X 0T ol FofRmEkiniEA pH (pHi) @
EIZEE Enoki & DEM A 7 R GRS -RAIC X
o7, FEH: 1) ACD M (4°C) iwXk % DPG
HZE . b P OBERRCESTEH, 1 X T
VI % 02 AR R T DPGAME T+ 5 03 bisulfite
WMz X vFLIMES hv 5. 2) ACD {R4F1f
M D Pso X O'DPG i : 4 RITDWTDE
WiRMER > SMME TERCREE 2 & - 7
Pso, DPG, 1 pH 3 X 8 pHi i3S AR [E]
3 %5 Pso, DPG DIEHICIET 5 DiT 24
#%TH 5. ¥, ACD ABMIILZZ I/ 2L D
BEDIEEFAROHE Y b, 3) Dok
IRITT Pso & DPG X &5 0 FATHRIR 55
hic. 4) DPG DAL oBiE® 5 bHIEEEREIE
iz DPG & itHBIBIR &R T2 H 4 b,

15. MikoEERMk, BEER IC 4 4 5> KRIMEk
pPH OZE) : £ | &9 S RoFYO s

BT (&IRK, B, $—4aH)

#E % R~ T 5 & Hb ORaiE»
WU, *OMEMEAOREO HY OEES
Bz 0, FRinEk pH (pHe &+2) 13 X b EstE & 7
D, 1) BERMELARIEREEME pH 777 A
BBICEAL pHe 2l T5 &, b F (RALS
X OWEAm) Ty, R—IgTCEER bt XD
pHe 13 0.035pH & F L. —Hvy, v,

]
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Y X OEHH Y CEICET 5B omiE T, £
DIETERIFERES THIMFNCEREORE X
TIEAD » Fo. 2) BC-DMO (5, 5-dimetyl-2,
4-oxazolidinedione-2-%#C) ZH T, 1) [
DEBREZMET T pHe ZfllET S &, MELICX
h e b T 0.077, 7 Tl 0.06 pH @ pHe DI
TR&ZLh., 3) BFElLicX 5 FfRmk Hb
JRE (MCHC) 0ZEWZ2HH<5&, b bTE1~
1.5% ORMABH S N 72 23, v U ROBY TIE
LAEHEOEMIAL B P 572, Thitke b
TEEEIZ X b 15% okoMIastBiL, v
PEZIELT IS T 51 4 v OB d - 7z
ZERRL, vUHOBMWTIE, ZhbDRER
BRELCXVESEPsZ E2RRT S, 4)
3) DFERMS pH ¥ 7 AF THIE S hie pHe
REDVELWHEREZTRTIOEEbh5.

16. &% diSC;-(5) [ L B synaptosomes

OmBE
FE 3 MIERE BRME GIK B9
ZAEER)

. 1) REAL (4V) B L TRIGRE (F) 2%
1t+% & XT3 cyanine i3 diSCs-(5) &
Z v MR # 5 4k L7 synaptosomes (T /7]
VW, ZTOREM S X CEDA 4 VighE 2w T
ezt U7-. 2) Synaptosomal ghosts % fi # @
K* it fF 0 %5 3 # KCI-NaCl Jirkiz 0°C Fe
overnight preincubate U TPHE K* iR (K); @
R HIEARE TG, FAa o K RE (K. 2H 15
SSARMEE 7203 choline ¥irPpiz suspend L CEE
zmxz, F oz (622—648nm) %17 -7, 3)
NaCl-KCl1 #h o F i (K)i, (K)o 158 < KFEL,
ClIm % SO ik L CHHEL 7 <, valino-
mycin 7 F T log (K)o/(K)s iz ol L T linear
122+ %, 4) Choline T NaCl jfzri &
R TH 543, gramicidin D OFE T Tix (Na)o,
(Na)i izd (K)o, (K)i &[f UM 2 7R L, log
(K)o+(Na)o}/(K)i +(Na)i) izHfl35 & 5 T &
5. 5) ZhoDfERMD F=adV+p n 555G
BRILT B EEZ BN, o BIXEhFh valino
mycin, gramicidin fFFE T OAIE X h kD 5 5.
6) Z OBA{R&FIFH L T intact synaptosomes O
Krebs k1D 4V 13§5—40mV, %3E KCl 7=
¥3 NaCl f3*C preincubate L7-fD 4V iz Fh 72

# ¢k 73

¥ —60mV, —15mV, Pya/Px=0.03, Pci=0
LEE XN, ERTOMmO L1 A4 v OFEEHE
DRIz iEKY, Ret>NH,*>Cst>Nat>Li+, TEA*
OBFRMBD B, T NEEDRERIT MR v T
BRAMEMNZZ DN DD LBDTEVE WL
3.

11. BE B EROED A + v Eidt
+EMB, EHEFEM, HE BT GEK E B
AT
NMEOAEHESADITIWTHES v b O/NE
EEEEEHEBVLTHET S EBTRETS
D, ZOREMWCHEL, BUEREZEIZE Lk
B, ZhbDF 2 — 2 PEORN & LRE DI
RTREH T E, NEOBREZILCKIREZR{LT
WNTDOREDZODOWALTRERDZ LD, Th
LOEEPEEOGLEMOHDOHEL D D>DT
vk nws Z EERER LR, SR ECEE
REDETHER DWW THE D K, Na*, Cl-, Cat*
IRIEDZE L L BEMORIS, £ T b OIRERE
e, v 7 vRZMOICHLER OB E Rz
R, WA F VBB X IS T,
Rk ED Cat iw X 508, REBIHIR Vb
@D BHIRBMER VY I L BREN OB VEERNE
KE2TWBZ Ebh sk,

18, ATHSEMEICEHTS, X531A I L FHA
* vk & 2 OHE

[FIFEZEH, Guy Roy* (FUK, [E, iH_s:2 .
EYV P YF—K, ELE)

A F 7 747 — XB3TA 2 % ¢ Br-derivative
TR S hic A\LIgERE (BLM) v%, DNP /g & D55
M7 vhy 77X %A LB, H ot
U Thniz 0@IRA9IC 55 % 5. HCLik ¢ BLM
@ conductance i Br-X537A JRE RS E - T
SioBNERL, TRy P THE2EZRL
7o, %7, —a Br-X537A JBETT® conduc-
tance [1iEWE pH OB AE 1 2 - TH
KLU, pHAS TE— 7 R UZHBHIR L7z, 20
v — 7 pH i, X537A @ pK fi (9 3.5) it —%
L7 o7z, pH-gradient FCOEEANL, 11
A F it AR LY RSB EFNETRL
7o DLEOEBIERIZD ET5F, BEAEEXEET L
X BERMBNTEITS &, BT vHh > TS~
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(A7) O H* O # & L T Lea & Croghan
(1969) <%, Finkelstein (1970) AARE LA E 25
@D HAy EFNADLTREE B2 57, mxT
HAy" A HY i HS L Tw 21053
MBExhi, £h, Fropq4velwbqavind
D EEA] T Br-X537A iz X % Hf-conductance %
FH Ulc. RS NRRAIC X 5 REBMOZE
Ix X b FrtdDTHD, O conductance
MR LI L2 5 . MOEF (Fl2E
H* O G EREOZEL E) BERINET hif
755 WERSSRIE X Mz,

18. 7 rFE> (Sb) BEOERM O
Vv, N M, B 5 (KREX, Bz
Z:20)

BMEZ Bk %, 4EiX in vivo © pH HIERHZ
MBE R sMESES I OCEAED, /N SbE
BT 28>0, FART & 7. 0, 0%
ERY 2 % [, ABs,=59.2 (4pH)—14.8+y+dlog
(Pop) (E:mV, t=25C, y:redox FRicB5T%
O, & /L) ORBFEI /. pH 2—EFiZL
2 & C O 5 50~770 mmHg ORI CHHI3
% &, 9E/dlogPo,=11.4+1.40 mV (Mean+S.D,,
n=13, t=20°C) &7 o7. L7ZaMH-T, &£&N
(Pop =50~100 mmHg) Tix, 1mmHg OZ{Liz
% UTITFE+0.07 mV (4pH & LT +0.0012) D34
ECHEDBZ Lieib, Po, OBENIEN D
X, RACHx%. wRic, EEHEOEELZY Vi
B7 /L7 3 v (BSA) CHR 5 &, BEIEENR
Fizoh 4pHsoGlass (T ABHENE & DIE) 1314
L 6.9g/dl Cixfy05& 7t 7. F7z, E pH
EHEIZX - THERREL LR, Lal, &
bk X CAmBOHE R T, 4pHso-
Glass 1 0.03,70.09 L7z b #5% < BfE 525 pH
IKTEMEVE 0.02DA T & A s o 72, b= Lk pH
DEANZ IV TIL, REMIER 4pHss-c =0.015
+0.071 (n=15, Mean+S.D.) CHEIETHETSH
Fo. ERBERAE S5 &, Tris EEK H7 ~
8) THRETIE EAEEREZO pH i,
HEEERDEP T,

20. RIAEEREEL L REMEIREOBEC
2T
W % RERE=, EEEG DNFHE B

A SF (KREXR, s

B F = VBIEARIMEE RGO pH 27
VI E VEME VORI Bk L, MK,
Clm iR 2 EHUNER 2N S 5 WITEIEN
CHERIL, £4 A4 vomnzEielxz. 100 mM
LiCl (NaCl & &#%) Ringer ¥ EREAIL SR
F5&, HIEWED pH 13 2 ~ 3 5T alkali{h L7z
(dpHrr =0.1~0.18). [FEFIZIE FE Az (Em) 12455
mV gL, Kt 2 Cl- OFHELM (Thth
Ex & Ec1) 3 —7~—2mV Z{k () L.
10 M =2 7 ) VEFERAIES © 1, SN
2314 Hiz alkali {LL (4pHrr =0.05~01), *
OFF Em {33 mV {548 L7z, Ex ® Eci DZ1L
j— 3 ~—6mV Th 7. 10¢+M KCN &k
W% 5 X » T, ApHrr 1% 0.15%E D alkali {k
L, [z Em 3¥H —17mV iS5 L, Ex, -
Eci d2hfh —14mV, —1ImVZ{LLi —
7, 107*M KCN Z B2 5% 535 & pH ik
BEME(E U (4pHrr =0.08), iz Em ik (79
2mV) U7 Ex, Ec1 34 ~1mVinti. %
OfifE < DEEFTHBEMEELELD S &, Rl
Fo pH R (M) ZEbtsz a2,
Zh bk HY & Na* OREEIME B2 e hE IR
o LRI & W ET A &L HELER DL
HES N, BRI HY 52 oEx
M+% Nat OT DIROBELILERN DRI TR
BIE L C RO RE T o2 b > 2 L3
bhiz.

21, BRIBECH(T3 CF 1 F VEnkikrF

A 55, AHE fR, AR, EEEE (K
REK, )

BRI I & 2 CI- R — A REkmia 7«
L &4 HMEEEMNTLEMIENO 2 BORKE
BhHbHEIh, EEIIENTREY. bhvbhil
BR A=, 28 Cl /NERRL EEEAL
FRANE O ERNICERIL T, £ OIREAL
L Clm R 2RISR Lie. W IRE OfMiaEE AL
i, BB S X CRIEEE T hE R 557117,
65.0+11.5 mV (E#HE+S. D) Th o7z Fhic
WU Cl &R, BRA, MlaNs X CfiiET
DBH DT FhEh, 78.0+14, 12371,
75+12mEq/L TH » 7. HLEX D, BRULE
Bz 4T Cl™ i IR SRR~ OB ATTITIE

C)

(-)



Firs
&

AHHRESEWIRAE T Thh, CI IR B
BB~ 13mV OBI(LEHT b Al L
Mo TRBRCEEINS S L. MRESES
W33 E Clm OMIINBAVES & 75 5. iz
¥, 104 M KCN 2 731 V51t & » TEH
KRS HEEY B X85, MIEA Cl OLFERA
bh5. ClIm EEMSEBINEVWVRSS R FE
L, Zhiz#ifgstio Cl- % SO, TEHR L THHR
2T B S . FEAlD pH B MRS
ok MiER Cl oighnc v 2 4 5 h
5, ROV TILERRPENS., Thbid
HREIERE Cl- Wiz vz, Efe, HY, Na*, K* &0
BRILEMAESEE T 5 L&my. ¥ ClI-
DR R % X 2B TEAAEE (FRRIR)
HEEI L.

22, 4 JERRMIBAICHTB I« TR
73 iRk D%

e~ REHE, ZMWF* BEHFCEL)EME m
o B (RIREX, #—4H - FEEX, R
Bk o BRI

B4 2 HEHRIFHIIZIZ T 2 R Omicrotubule-
microfilament RAFEL TV 525, ZOHERC
FEE U 7o iRk OMIIE N % 3 & O R D 48
BE% X 0 3 L < #E¥3 5 7o radicautography %
oo, SR A 2 EEFERIRE I D B L °H-
glycine % & A 75 medium ¢ 3 43[4} pulse L,
FD#50fED coldglycine %4 A 72 medium rf
T incubate L, FRKFHIHERIRZ IR D L
glutaraldehyde TE% U radicautography ik
L7=. Calchicine, cytochalasin % 4 A 72 cold
medium Lz, ERRBEROERETVS
WEH (fibroin) Fiz & DRAENZIRSEED B
U7z JtBER), FBAHY radioautograph @ gain
OFFREE R — IR ALDR R -, DD
i3/ laik—Golgi {A—radial microtubulesystem
@ 4y W Efr —circular microtubule-microfila-
ment SR O 5 ER —IRIE & v 5 BRI TOBE)
PBHE LT, SILERTIMIEZER L v 0EHE
TO#y 150 pm % radial-microtuble system iz X
- TS TEENS LR S h 5. & 7z cal-
chicine #{Ef] & #7354 121X Golgi region ~
SUIER OERE, cytochalasin Z{EF &5
S ER OEFR M CER T2 L E X5

3 75

NEMIREDIEA LIRE~D 7 1+ T o VHILE
OEIMPBE I hiz.

23. 41 RETRERICLS A+ VX OfR

%E T, SHEN (KKEX, H—4H)

4 XTI %2 VAT O ala T o
1 F VL ORENELZ BT Uiz, ER T
—S— bRV TR X BEMEROER & iTEPVP
Ringer Lock G #i% K& L, Op CO: DIEMREY
B L RICKBEEINL . BRI RER T30°C
AL, #IRKII0NEICSEERR L. Th
5@ sample DiE, 1A VIRERIUCRER,
FHiEs MR (BCF) X b IRMIIETO A 4 VigXidik
DML EH T 2FNTE S, BHIREEAE S
WMAT B4 A ik Joasel §x, Jbasal =FACA—FVCY

V(ST s, IRmIIRRIB S

ghé’f j—yﬁ Jlummen l{i Jlummen=_FSCS <1:
5. HEMED 1 HMEIHET Na K
JE 2> &9 40 pEq/mine g OFEE THIIICA D, X
oW & UTHHE S h D, Kidiiiae SEE
BEE A LT 15 #Eq/mine g OFEE THiH T h[F
PR~ D EE S h b, R OREERIEE T
Abhd NajfiA, Kkt BREIERL
oo b DTREMETH S, BERILEDEI
Na-K K v 7 Tl s h, —HIREBARR T Ok
T Na(—Cl) Rv73Ezb5hb. BR
{24487 Ena = —130mV, Ex =20mV % F\ T
HE IO ERED 2 v & 7 &2 v AERDT.
Gn. =05 mho/g, Gk =1.2mho/g Mz Bh, fE=
VE R AR RO B R O x
STWBHLHDEHLBND.

24, FMHREEERICXS TS ionophore ©
ThER. |. EERBEARIC X S IEM

iR, GIUFES, BIRTE R ' R
ek (k. [E, HITAER o BAERN)

b hFRMER (MERAY Y K -rich) 2Fvs, BaBE
Z)fig % NaCl T{E% &, valinomycin IZ X » TH#
M7 R st oMmE »%5. Lo L, KCl HE
Th, T EEARZEEIE S /L v, Valino-
mycin iZ X A A MRFEMC A2 11 4 v
DFRIE, Lit=Nat>K*=Rb* TH Y, valino-
mycin ORIRFEEME L 1FFE—F,T5. —F, 1R
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FrinEk (fEkpr: Natrich) % B WCR CER 2T
5%, NaCl GEICX »Ch, b FHREFKOLS
7% valinomycin 12 X % BEE 7o i RSN 23880
54, KCl &fg T valinomycin . iz X % 51
EHOBLB LN, THhIZMEROMBIC XL 532
Tii7s <, PCMBS iz X Y & +FRifuskic TIE
-7z Nat-rich fEkic & - CHFEBAFEREEZ 5
N5, LLEORRY, ionophore I X % MERIED
BIRFEEOZE LI, RONEND A A ViR
BELX ST, MBRNA A VORED D WIEHA
A0, BRELUCHELEGIOWEM iz
ELlicbDLELD b, fliz gramicidin,
A23187 V7R b G & L.

- 25 FMIKRFEEENICxIS D lonophore O
R 1. mERA#E ORIk
gL, LEthE NB O BIRTF OF
K, B, FEE) ‘
LR X AARMIREEEEUC 5§ % iono-
phore OFHFE % gramicidin (5 pg/mi) TH
L WIEH @ 55 (#9930 mOsm), valinomycin D
(5 pg/ml) I X Ot A23187 (0.8 #g/ml) TIZiAIML
BiaR OB < (9 10mOsm) 235 5hie. Bl
% KCliz#ix 3 & zh b 3FED ionophore (i {i]
N IFM AR, sucrose FEHTIL MR THHEH
DI, NapSO, i ClmERIEPUE i D & <
509 P v 80 mOsm ffifr % CET L, SOz 1
A VIR FROREZZE L& Bbha.
Z S OFEE B gramicidin 13 IRGERMIIC A F
VBB EZ{E A L, valinomycin D & A23187 }x
Kt Z@ 2R T5Z &35, Eio Catt 1A
W TRk A23187 i X HIFIMRESNFE L V. Th
BOERIIA R, 22 OMETHHE»D SRz,
NaCl, KCLiAWH TO~< 7 V) v MEV 273
E p DRHfic
p(v—=b)=B+4Aln [Cl}o/a

DR B b b, B, A, alXFEE(T ionophore T
J:0T%{b+ 5. Valinomycin D, A23187 ¢l
RAREE L AT 523 EROfED B kA D
A F VBT 50 L E 2 bh, BB
RKOF—RAF LB 5.

26. AEEMEHITRES v Mok KIFZTHEAS
YELUFKEY LG EOREICOWT

A

L

FILERE (CRIRTER, k76, S
BAEKEESE (5 BE VL) RETHRET
HIEFFICE L TREL TR, SHEIAEHEER
FEREIERT v B4 OFBIZRE L IR
5 oREIEER %K L /. Sprague-Dawley
ICL% 5 v Mzd b UDEERRE 4 AMES
LCIEF 25 X821, 2087 ¥4 vEDH N
WEDBREER KRB W-LE) SXC1 /
b= (W-18) % & h € h 045 &0k s
YOI E A 7o =tk T h T h
0.4% & ot (W-L-I§) L X4 BOFEB TS
i 4 ABEE LA oRERMN, FiEhRs X
RIlniE TG B E2HE Lic, x[fBE L THEDIK
BEHROIECHREFRE L2y P 2WHEL,
FE7cIhdrb20% H EA VETRELLT v 1 &
ERE L. BEHEMOAREMETNThO
RETHIEFTHERTERCNES 5 70, 20%
HEA VECHBZ BRI LT &2 b AL
Fo. —75 W-L-18E, W-LE, W-TEEOKERN
TR W-L-I PRI AEL, W-LE W-1#Ho
JEiT/ NS e W WERERR D /NI o 7. EEE
HEMZILE SR THRET L T v 2ifiE
TG 1320% 7 ¥ 1 vEDBATEHEEEMR A5
, Xbi W-L-I1EomiE TG ESHED & <,
W-L, W-1EomE TG B0 cWEOMmE TG
ERRIEL, FREERWHSOW-13>W-L-I
¥, W-LEETHY, BIlF TG XUz A
5/~ VBIIAIRIC X L TRERE T L Tuik.

21, EEAATIES © FOBEBRERECSIERE
DEE)

KRB, MhieF HRHEA (REEX, -
— £ )
EBRHAESETCHRATr 4 FIR5C X DIER
PHEAR L2 T v + TR, IRPIITA O NSRS
PN LI BRI NANE R X - TRIZEK
DOEM W/ L T 5. SENIIEIRICAE S BN E
MY O VORDALRLEEROBERELTHA
Nft#EmeoZE® 28k Lic. b b EitoM
O RITIRMERRE & R RO IRRE & DIEIR (MR
EEA) 7 Bic BN Y v (0511 mEq5N/rat)
FEEAES LT, EHERENCHERN, R
FEphitkc X s mekl, @M mEkic
X% 3/eY—aKE (MS) EFWBEER (SP),.

o
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¥ X U Weber-Edsal ykiz X % IiEH-E R (CP)
THEND BN FERZAE Lz, TREOHE
TS 1 B X v EER BN BENEEL,
REREE» TEROBALER L. HLAEAT
BRI N TR BN BRI RS b h
Bhrofe, L LARHPEIOWTAESLE MS
TIREREIC "N 2B EE <RI RAS, &
%O ADBCER SN N 22 ik L
7z, —7% SP, CP @ BN O ) AR IEFHEIN]
WZVEXTHERE & 25037003 6 H HOARRIC BEIn L 72,
ThbbHNEEESEORARBIIIEIRER I
o TR B FHOZEBETR L. O
SR BIRB O LB VTR O N T Bic BT/
MERLTWE LD EEbh 5.

28. v4onava—4—%FHLAZEE
EREEEORME

SRIEF], FHEE, dLmE Rk E #
ZAETR)

R LR DIREEIE i 1 IBEX -2 v =
gvE ) BEERShS. bivbhiid T
Wt DC 7 v 7, &M EMEEE, v
FVINAT — VRE, BEFH12EFRSEM
BEIEEHRENERE R LA LT & &
A5, SIS & o T, &EAIR, SEHpRIE
RERT V& LFFRT DM EE 2 L
~A4 7 raYE a— %~ KIM-1 (3k Mos Techno-
logy #l, 8 bit, CPU 6502, ROM 2kb, RAM 1kb,
RAM i3 64kb % TYE3ET), FET & = »-3% DC
7 v 7 (%, Ancom {h, 15TC-1), ¥WiE& BB
BRHY =754 (Yif, FG-105a), #— %% v
FAAFET = L5 7' v 7 ¥ (§if, 15TCM-10),
FIEATY v & (BHRERE 1028) 2 M4 &
T, R17r a3 vVE.—x~{ilflick 5104 (40
AECHRRATRE) (RERIERELRIE LA, 104
D=2 VYRRV E VBEMNE<NAF TV H I
¥R, BCD, TTL v <A T=AZRr2 YV ¥ =

i

&

=

% 77

— & —THEL 7. BB OEESL, DC 7v
TEY =T FAFRTEBME LR & L, AD
BB =A /v 2 VP a—~ 2 —L AN, HERT
TENLTY VRITFER L. TRIT ARSI LY
PV ET =4 ZRZALT, TROD £ FITI
MU7c. AUIEERE © 4 88 R, DC 7 v
7, V=T FAYORER X - THRED, +0.1C
Thb.

29. BEEE P LYALECBELAE b
BRI

AHM=, mhERE, &
BEEX, #—4H)
HHERDA LB L TR OLDIIAREE
TRAEE LG A R RS EOBEZE LT
WHEPRIET D, WL VALIBELE
WA 2 SELINDOIEA B 174 (OFF) &kt
ENE o oA EEEDE (MEE) 120w TLAS
CHRITT AT CTHEORITRS 2 i L
7o FETT A PXTHE2e I B iz 30°C, REET0%
DENITI0FLEE & izt 42°COTFRRG
ZO60ZHfTh e, BITRIXFHMETOREA 0.38
kg, MEFE 042kg TH 70, IHIEBEO2I131T
ELETR WD TOBEDH BITFRND I WER B
HEVED. MEEORITE DI TORIGER:
DORFEMBEDEL LB T B LA % - TV
72, 1TD Na RE OF¥{#rx OFf (55.6 mEq/1) 1k
Mi¥ (60.9mEq/l) X D Wi - /2. ZDOBED
RV 4 o SRR D &I IBIE L 72 1E 48.6
mEq/1iZIb LTl 7 b @ <, OMLREIEI
IR S D &VTD Na JREDS S35 & v 5 Mg
LREROEREBPE NS T L5 57, AR
D5 13 O 0.61°C, MEES 0.62°C TIF &
AEEDRD 5T OBIMEREETCAE TN
M LRI U 3% — vV ORITR SO EHEH) %71
T, MEEEIIKT 5 TR, Tl
IREEAME W & DRI S hTu iz,

W, R T
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The Japanese Journal of Physiology 8 53¢ D fu3tRE

Vol. 27, No. 4 (1977)

1. Modification of cortically evoked
rhythmic jaw movements by reflex degluti-
tion in rabbits, 391-398.

REHESTIC & B REMRBEEOXR

T. SUMI (& &8 ARERERER &
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