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HE2 s ECTIEHITBETL > Tb. L LR
CRT5LBMOKED A, LEREEH,H
LI LEOBERBEDRE X THz LT
b5, ch, LENORIIBLERHAS LT
BT S LT, B RBELES.
DRI R B W CRER B X ) ik
DRAIBER NI QO BR, T0Jk
BRI R IEHESL ST g,

DERCETAEED Py 7 A L LT,
DD F = FARLBABIOE S I e b D
DR B B VIR LEROER SR BE SR

CBTED IO, BIEMIREIRO FERF

DBWEA IR TS, FIERE EDOSHK
e B AR CIA N B EAGME LT
HRRCERBL T 2 AR OEEMLK OB R
AT D X Sl o te. RERMRITRE
KDLERL 2 b A LERICHEADEES R
EOMECET2EHY X v EEHCEE T3
DT, DEARBEEREED 7 v o 7 00
HHEEOMAL LI ) ORBICERTH L &
BHREIIRTD.
X 7Y
1) Spach, MS, Barr, RC, Serwer, GA, Kootsey,
JM & Johnson, EA(1972)Extracellular poten-
tials related to intracellular action potentials
in the dog Purkinje system. Circ Res 30, 505
2) Spach, MS, Miller, WTII, Mailler-Jones, E,
Warren, RB & Bar, RC (1979) Extracellular
potentials related to intracellular action poten-

tials during impulse conduction in anisotropic
canine cardiac muscle. Circ Res 45, 188
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3) EEXHAI)LREREN LLEROBMG. LEFM
&R DEORELEE. 254 VIR, p137

4) Einthoven, W, Fahe, G & de Waart, A(1913)
Uber die Richtung und die manifeste Grosse
der Potentialschwankungen im menschlichen
Herzen und uber Einfluss der Herzlage auf
die Form des Elecktrokardiogramms. Pflugers
Arch ges Physiol 150, 275

5) Burger, HC & van Millan, JB(1946, 1947, 1948)
Heart vector and leads. Part I, II, III. Brit
Heart J 8, 9, 10, 157, 154, 229

6) Frank, E(1956)An accurate, clinically practi-
cal system for spacial vectorcardiography.
Circulation 13, 737

7) BEEEHE(1962)< 7 P A LEN. BRAMEX
. FhlERE p.113

8) Toyama, J (1981) Experimental appraisal for
diagnosis of right bundle branch block using
the body surface isopotential maps. Jpn Circ
J 45, 491

9) Ohta, T., Toyama, J., Ohsugi, J., Kinoshita,
A., Isomura, S., Takatsu, F., Ishikawa, H,,
Nagaya, T. & Yamada, K. (1981) Correlation
between body surface isopotential maps and
left ventriculograms in patients with old
anterior myocardial infraction. Jap Heart J
22, 747
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BRI EFICIETHRVY, b, £h
ZholLE, LEOEFEEE Y NE—SRBEGR
TEMEL, XM»LHORGEEEYEI—
R EHGEEMRTEMTIZ LINLETH
5.
SEixA 2 ELEORE—BRBRIOWT
BEHRTE LEORE-FEBEFARIEL R
Frank(1895%E) w L » TH =L OWTHE X
h, ThrThIBRBEHBENLtaR et TE
TWwb. &Z AP, Monroe & French(19614F)
DEDTA X DEFHEROOLELE TEHEEHIR
B BxofBIEONE—ARBGRE®RE L
7ol I=ADEREFFEECR-TWBEH0
Tho- .

ZZTEE R, WABHLBORELLTO
1 2 OELEOEFHEEORE L LTORE—
HFEBERYEMCHEL, LEOR Y THEEY
HET5 LT, ORI & DBo R Y
THME L B OO B B CAR R i Ry iRt
LT&i.

ESTRBR = v & ~ PR RRE R
(- 7h Z

1 2 ELBEONE—ARBIRIIE 1 RieR
hoHEERNE I EbEh5. F1IRKEAR
AT WEEREE, HrSatiiEe R
3. W=, o\ EARBUE (control ) 1%,
7 F U ) vEERORBORGEED L DOTH
h, BOBEWHEAKEM (epi 2pg/min) iz 7
Vv v 2ug/s BERS T CEE - iU
B0 ETELRLLDTHSE. THERDIN
fEtED b & ToORESEIM O IEIHER A,
HHEOBHE TSI OBEATI AL
DOBERECH - TET, EHRZThZRDIX
MR BT 5 IUE IR WEARBISRER IR
AR UCAEDERIES. S ONURERAE
BRBRERIINBOIFEE OB I AR E
<, PHEETTET SR AR &R RS, L
L& OER O FAEE T HER/N S WIEOE
BED, WEECIVIZEAEELLET L.

T DX 5 UTEAMIRE & 0 H I
BT, IEHERE (B3 \WIXIEEDE)
X WEAR R IR N EARBI R L
B, WEOEBCHH LT, IHEHRI
NEARE R, e —&0ein 3 2 g
HRAEAEBRERCEET S LB LN
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&, IRRIRAR AR & < Tg b —EAH R IH

&, IUEIR MEEARE AT L IR

MIEAHEBGRER E CHEE LS RdZ &t s

ThD.

DX SERMAEFE LI MAILGED, &0
INAR IR Y FE S B B PR IELAR D AT ARSZ i & X D
INFRHEAR L D E O MR D B & BT DE
DAY TR RS D ORI L ORME
Bl R B CVLARR L 7oy 4 B3R o fhl#9 L 5l
FLle. ZhHYLOFMBROMIEER S
o,

1) Suga, Sagawa, & Shoukas (1973) Load inde-
pendence of the instantaneous pressure-volume
ratio of the canine left ventricle and effects
of epinephrine and heart rate on the ratio.

Circ Res 32, 314-322
2) Suga & Sagawa(1974)Instataneous pressure—

7

8)

S R N
10 20 30 40
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DEPIE, fil  OEAER

volume relationships and their ratio in the
excised, supported canine left ventricle. Circ
Res 35, 117-126

Suga, Sagawa, & Kostiuk (1976) Controls of
ventricular contractility assessed by pressure-
volume ratio, Emax. Cardiovasc Res 18, 582-
592 ,

Suga & Yamakoshi (1977) Effects of stroke
volume and velocity of ejection on end-sys-
tolic pressure of canine left ventricle ! end-
systolic volume clamoing. Circ Res 40, 445-
450

Suga, Kitabatake, & Sagawa (1979) End-sys-
tolic pressure determines stroke volume from
fixed end-diastolic volume in isolated canine
left ventricle under constant contractile state.
Circ Res 44, 238-249

Suga, Sagawa, & Demer(1980)Determinants of
instantaneous pressure in canine left ventricle.
Time and volume specification. Circ Res 46,
256-263

Suga(1979)Total mechanical energy of a ven-
tricle model and cardiac oxygen consumption.
Am J Physiol 236, H498-H505
Sagawa(1978)The ventricular pressure-volume
diagram revisited. Circ Res 43, 677-687
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EREST 1 A3 L ORI E&EEXD QIS

DEOKE X LWL IET 2 EE

BEFTHA. Tk, DO 1EFHHER

IEER AR AT 5 L, EEROAE X,
g, BEEILOHRCRETAENRREL,
DR ORECRECEE Y52 5. By
BTk inEEOT 4 2 vy g vEEER
TIEREMET S HEE LCBERZ Vv Az L
waRFOHCEE L, FoEEEEVIET
BRET3TEAHBEIREEESBwbhb X

5otz SENTZOBEHRF 4 A v g v
F— Y HWTA ROEEOBE L EHRTITHR
FLCRBEBA L, BEoEARCHTHE
HOBEG OV TEEL TR LED

1. %5 &

T 5 mm O ERIRE T O & i i &
HEEO NEFCEE LSRR IIE L, FREcE
B2mm O 7 Y Ax VB ESHBBELILEAR
Atk SR LBEOMHMCS T, —Fo

RS HIR A =PI
w®owm 'O

7Y A xA%0.2usec, 200V D2 ATHRIFLL
TEOCHRETHEFEWEIMMUTO 2 Y AZ L TE
EENDETORENZ VA2 AR OSHC L
P35 2 &g T 2 S o BEREOZE LR T
THELOTHAB. EbL, =17 FvASF
= = =T LRI L D EERECEE U CERERE
DWEET o7z THBDPI VAT o = —
D7 A Y=L TT A = O EE L.
1~ 2%, 1 22 EROFMERE» BT
HE LT, BT EREY T - .

2. EBDLOIGE

FTERERCA R BRI ENE, RO
FERT-RELIR). EFOLECRERD
IR TREOERIER L, BERE L &
5. ERNmENcrEBEoEROE Ak
Ve KENIR A OER i pE - TEEBRL N
T CEETS. BEERHOK Y ik
LB SN IE B O PRI A0 I

control 30 min after 13days after 21days after
250
LVP b = \=H e
0~ - !E:%—-«
internal 30 m C H
diameter 25— 2% X AT 7 7
(mm]) 20 / f \ \
wall thickness 165 - . X / H
(mm) 13457 / %
10- = 5
200+
wall stress / f o .
100+ £k \ " A N
(% 10* dyn/cm?) % - i Y \ } }
0~ - = o H 4
—
0.5s

#1m

1 2 OREIIRERE L CERBEEAN YL, Thicth> EENE L8

OB EEHEWT 4+ 2 v g vV — O CHIE Lic. REIHIR, $%4:304, 13 H,
QI B bR 0T, X VEEE, EEAE, BEER LU Laplace 0B X v 7
7 SR ECRO BRI oW 2R3, (Am. J. Cardiol.l X b)
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10%C, Mm¥EORHXAESERT R X hk
INelerz itk - Tfibh 5 0 3B H bR
fo. SRR BRI E B I BEE 2 R
T5EIE$32% T, RO EBERE DK AT
NS5 P E LTHROEM L% L < MK DK
HeB545 LmREns.

3. BHLZAFCHNTIRIE

LRI O FLS I HE > CRBIIRE AT D » 7 &
reEBcEARNENL . a0 EAR
YT, EENEHEZ =2 be—A{HX HF
#58% LR Lic. £OHER, HEINEELT
13552 B, WRIER24%, PR E
30%WA L. B9 AR, EEIEE
BRI IOEEBE L DI bRBEMLE
FEHREROINENFED bivieh’, IHEE & FHI
MR v R — A ED 120 L —20% L
FhA bR, oL, ERERXT T
MERLTE D, Sl bcfe IhsEEEEDL
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B ORMITEE (CSA) 1310% 38 L, BRSNS
TULCEHD3T%MTH - 7. I8H HORE
TIRINERIBEERECK v, ERL= v
Fr—n B Y Iel, SFHIRERE bR
DED—~ T % THERBDERLRD ol T &
CEWTROLEDIERIIHA LT, CSAIR XL
MU CIEHEDI S a2 R L, BB
a2 vbe - EB02%HECcEI L El
M) & & TH7ERBERLUCEAREBR L
%, 24p%MH H O TREIS T, IR, SEH I HE
WE, BREREEEL STz e —AffiE
EFELERYRD L b oY, ZOX3CESR
g0 E R LTI NEOIRR T
RiEL, REERBIR o B2 &3,

% DR, EZ 0N CMET R A bR, £ 0
BERL LC—2orNEDERMIC X % inotropic
state DIETFTH 2T b h % Y, e Frank-
Starling ® 2 # = XA L HREHRR+5TH
HlebEErbhY, 20X 5 CHAROHM
et UCIER OB i T & v W IRE%:
“BhATAEE (after-load mismatch)” & 3RH,
L. Z o BEGEHM T, EREORE ET

o y:(//822.6) x~(197.2429.6)

150~ o y=(12.123.8) x-(199./1£59.9)

100

50

0

LVID (mm)

#oM  AERRBEor 7 EEEE, EEERERTIEELhIW OpDL—
7 H B TROIEEIRE-FE (£) LI6H—HEBGR(E). ERIEERR, Kk
IEAREBO T — 5 TEEOBYOPHELRT. 2 HOWE CLEHN L EATROLSE
BAIEEI—RK S TH 5. JERL TR E—NRBERIIER L OB
oML, BH—AEERcizEL2@ED L. (Am. J. Physiol®X 9)
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L, ATesT 5B UIck R Tlis
BEFRECESE, BHEEES = v be—1C
BULR(EE L) LHBRIAER SRR T
EARZEERL, LELLKHERS W IHEEY
Bl & Rt REIRAERE L, EX LR T5HK
BOhLIBT-RAE V=T E L 2hERT,
IR O™ OGN b EEE I-EIE
BEEMULICEC A, a vt r— LIERFS:
BTEERDIh - I (FE2H).

LERoT, ZOEBRMLRD 2ODKHRY
BHIENTESL. F—RBELREWT O
BAZHEEITEZED inotropic state #{ETF
XD HOTRIR. EE 7 BRI HE
B BB LT Tt ieh o 7o, EELTO
BAMO T CLEREOER U EOTTE,NBD D
hic. F2REFEOCEZEIFENCHER I
EAMCH LTROMEDIERTCRIGL, T4k

> oW "3 o m

DRBHEAE O B H A BT 5 m R A BN T
HLERDX SIS,

L. LDREEMEXEOKERE
RS, BEAHBIUTeR« Tarv=
B, DB L, TR LRENRL, €
hZhBBH s I OREOEE, TEER UL
IMER% R XiET. LECH LRI
EAERAYRTY, REFELBETIHHHM
BHEIMEREY S IIETC LIEETHS. B
B Uik, R, 55\ B IRER(EA
ChEED a [UFEERY, XEMEIL, Bk
PORMELBEMELRRERAY D - TV 5.

2. BEAIERIAM
DETRMEOKERC ST, EEYWE (/
A7 Frv+U v, NE) oHiwBl L, prejunc-
tional 7c 7 4 — NN o ZHEI I Tlebh b, T
fshb, BHShic NEW, fiEKERD oy F

R ISR oREBRITAR oI
BALE L7c\s. Teht, o after load mis-
match |[ZBEE DA D & THEINDLDTH
5.

1) Sasayama, S., Franklin, D., Ross, J. Jr.,, Kem-
per, WS. & McKown, D.(1976)Dynamic change
in left ventricular wall thickness and their
use in analyzing cardiac function in the
conscious dog. Am J Cardiol 38, 870-879

2) Sasayama, S., Ross, J. Jr., Franklin, D., Bloor,
CM., Bishop, S. & Dilley, RB (1976) Adapta-
tions of the left ventricle to chronic pressure
overload. Circ Res 38, 172-178

3) Ross, J. Jr., Franklin, D. & Sasayama, S.(1976)
Preload, afterload, and the role of afterload
mismatch in the descending limb of cardiac
function. Europ J Cardiol 4, 77-86

4) Sasayama, S., Franklin, D. & Ross, J. Jr.(1977)
Hyperfunction with normal ihotropic state of
the hypertrophied left ventricle. Am J Phy-
siol 232, H418-H425m '
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5. XLABRATWBDIE, BEC L AHEK
KEH B D NE BHOMFIERTH 50, HoD
BEOFEITBIRT 5.

3. MEML RITORE

LIRS, EREo v < 1 ¢, 3 Cr—
W, KEEeHEEEhs. $ /4 b, decen-
tralize U7cRRPREST O SMML, DB » >
DOROMEATICIEE L, EPSP, 281 7 %384

5.

4. DR SRR O S
ERMEMICEA Lic HRP 1 & 5 BBE5R
DERILENDL, Zofifng, T,~L k&
I CoHfEs A IMLC) wiFEETS. L
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DOHRETE, LKL, ROPHEEL TR
bhs. ZOX 5L, Bk sREME
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3. REMRELEEERRREOS R
MRS ORI M g Nz, HRP ¥, B
SAEBBWNH B X - C, SERY, SHES)
BLEh bR fiT 52 ERBE LA
Rote. B, ZOSMBACIE T T, i
oG Hx b B (Geis & Wurster). 3 7 3
b, BMERIERMER Y, TARRRRZE HER
BHoLWnH.

6. fM8tIC (T3 ‘cardiomotor’ neurons
DRIE

REEK, DI =a—-rv” L LTHREIHR
TERbDL, XDOREN, EZERIED &
DOEFEI b & 3D TH-tcd, cardio-
motor, vasomotor XX\ W\ ERic\HORE
HEELAD -1 B, EZEBOHELY 5T
% ADH 73, W%k = o — v v O—). %
To, EXBHBOFES S TnvE O, DEn
THBBERT AL DO TIRA IR AR END
ol Thic L, Gebber HicX hsERgRXh
TR L RE & OB d &S AR
Hi, BRRCETORRDDEHE 2 b h
5. o, TDEMREOIEE LB AR
FTARA 2GR b OMEY MBI ST RE
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Lt W SECHEHLE b, £H s Ww
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WBERTAE—vOIREEERTHZ Ehb,
ThZh, DIETREIEE O (A 3 X O Il
B 535 & OCH RSB I iz, EEo
=a—w VERL, ERWERACREL, BEk:
CoMT 5. 7ok, SREICIE, ESABRORY
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VIREENLTREMEN S SD. = D79, Gebber
oL, EREIREZBAR LR L)% E
W, FOEEREIEE) LA T AN = o — =
VORBEIIAK, KLk, ZDX5KCL
TREINALDL, FEHLCEH VIEXRT,
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D, DIBREED S D LLEIIHEIMED & Dp
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o DEEETRETELDORETFRT 5.
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STANDING

1 MIN 1 MIN

BIK &= ODBEEAMEES) (SNA), FIHHEEE) (MSNA), BHEOHE(H.R)%
LOELZERE(LVP) 0 ARG O 2 fi% R 7. B RAEE) (MOVEMENT) AL 37
-~ (STANDING) D Y8 ZE i —BM DE B 7 SNA OB bh, BB < h T

H.R & X0 LVP o#ing b1

Bz —BiE 0B IOBRIKIS 2 T L,
WOBREN EBT Lz & OERIR IS B
DB OBRIGE K 2 ~ TPHHEETT 5000
REBTH T X DEREHRIEE OB
BB 100 3 vV BT 560 £ HRD
Too 2D X5 InLEARERIEE O — B MBI E
HIRRBI 31 5 BRMEASRHRIEB) O BT,
I8 Ll - e MiTE R D ZE e -3 D
BIOBRESZZREN LREHED b O TiL
<, BAFRERCEE L CEEEO LD L
#zbhb. ToBEML, §1RRTHL,
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o TER LB KRERTRD LN IDT
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3. 8 W

4RI B B B DIRBZE B O KI5 4k

By, BBEHR, EE, RERIAETE AR
2, BBHCEETLTEC 3B MPiRicEET
TRAARIER O b & BB B 5.

X it
1) Yonezawa, Y., Ninomiya, I. & Nishiura, N.
(1979) A multichannel telemetry system for
recording cardiovascular neural signals. Am.
J. Physiol. 236, H513-H518
Ninomiya, I, Nishiura, N. & Yonezawa, Y.
(1980)A multichannel biotelemetry system for
cardiac nerve activity, electro cardiogram and
pressure measurements. In. Biotelemetry V, ed
by Matsumoto, G & Kimmich, H. P., p257-
260, Proc. 5th. International Symposium on
Biotelemetry, Sapporo and Kyoto.
Ninomiya, I., Nishiura, N. & Shirahata, M.
(1981) Neural control of heartrate and left
ventriculur pressure in conscious cats. J.
Physiol. Soc. Japan 44, 483
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1. &F%

(1) TesE, MEEOLRRLTREREVT
LERFBHTH RO LA, BARBECRTS
T DEBEE BT HEER CE AR IR T
%. poikilothermic & homeothermic, & %\
i1 cold blooded & warm blooded &\~5 FEE
Dfhic, ELLTHELLHELELINRT S
2478, WRCRETHBORBYRETS
24 T HE L, BiE% ectotherm, BJFENK
BR o> & ¥t heliotherm, #3%% endotherm &
L3284

@ HRIAZE-BCBRh b0 XFER
(core), BARRyv3TEZERE, WkE, BETHS.
b HEOEY TIXKE THHA I N B IRIMAE
W aBIRAALEBRASRLTCHEA T %
(SEBHIR#P, carotid rete) 7o, B[ 5 MK
AEHSh, WUCEBRCARRTORED
e ERLTHBRIBIEEECRIRS.

(a) (b)

BIK —FBRAfOSEECH IR %
core, A% shell L#Ex 5. GBI\ T
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Variation in Non-Plasmin Fibrinolysis Activity of the Rat Lung in
Endotoxin Induced DIC., Utako OkamoTo, Kuniko Sasaki, Naoki NAGao,

Iyoko NAIKI, and Yoko NAGAMATSU (Depariment of Physiology, Faculty of Nutrition,
Kobe-Gakuin University, Kobe)

Non-plasmin fibrinolysis enzyme was extracted from the lung and spleen of conven-
tional rats (Thrombos. Haemostas., 1979), although the enzyme was not found in
germfree rats, suggesting the possibility that the enzyme may participate in the
defence mechanism of the body.

The present study was made in an attempt to determine the behavior of non-plasmin
fibrinolysis enzyme of the lung tissue in the DIC model of conventional rats induced
by a single injection of bacterial endotoxin. The plasminogen-activator activity of the
lung tissue, and the fibrinogen level, platelet count, urea nitrogen and plasminogen—
activator activity in the blood were also measured.

Examination of the lung tissue in the DIC rats indicated a remarkable increase in
non-plasmin fibrinolysis activity and a disappearance of plasminogen-activator activity.
Inhibitor studies using t-AMCHA and DFP demonstrated that the increased non-
plasmin fibrinolysis activity was not derived from activated plasmin, but from serine
protease. The disappearance of plasminogen-activator activity in the lung and increase
of plasminogen-activator activity in the blood suggested a release of the activator
from the lung into the blood due to the endotoxin injection.

key words ; non-plasmin fibrinolysis, plasminogen-activator, DIC, lung protease, endo-

toxin.
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DXy hnichEh, Img/kg, 10mg/kg H5-4
L3RI D TR O T » EHEHTH -
7.

Img/kg Et #4545 B oMk ¢, BUN %
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Fig. 1.

Variation in platelet count after i. v. injection of endotoxin to rats. Mean+SD.

Endotoxin(Et) : , no injection(n=10) ; @, Img/kg(n=9) ; O, 10mg/kg(n=1)



636 S5y b=V F vy DIC =70 L7 + 7V v RSN

2. Et 5L MBRHER ROEEH®WET S BT DBCLT, Eug o F
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Fig. 2.  Variation in plasma fibrinogen level after i. v. injection of endotoxin to rats.
Mean=+SD, Endotoxin (Et):(, no injection(n=18); @, 1mg/kg (n=9); O, 10mg/kg (n=3).
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Fig. 3. Variation in fibrinolytic activities of euglobulin measured on plasminogen-

containing plates and plasminogen-free plates after i. v. injection of endotoxin.

Mean+SD. Control : no injection (n=5) ; Endotoxin(Et)1lmg/kg (n=3) : @, plasminogen-

containing plates ; O, plasminogen-free plates,
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Fig. 4. Variation in protease activity in lung extracts after i. v. injection of

endotoxin. Mean+SD. Endotoxin(Et) : @, no injection(n=18) ; @, lmg/kg(n=9) ; O,

10mg/kg (n=3),
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