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BEEAKEAOERE LT, BREFHCy 2y
7 REHBALND Y, FHUETRRERTE, BT
4, BrIfE, disseminated intravascular coagulation
(DIC) * multiple organ failure (MOF) »#15 41T
WBD, ¥z DIC o460, &F0B/IMEREEYR
&, #EBAL 5L, — ¢, MOF of i
REBRRBEREREOAHNMLELEIEZbATY
29

ChHEE, BB, kinin EE ST 5BEERE,
trypsin F#, % < (& serin protease & FEiXh % DT
HH, MEEERBFERYE LA LBRORTEIG
DIERIOBREVI ZENTES, RIY, B
HERACOIEEERBERFOSMIBEINY, &
iz, BEREER I RT S DIC D&8HE MOF K\ &
BERRFLEEZLRTWEY, FHE, DICKHL TS,
&, protease inhibitor 2MER X h, BHEh &
ThHBENLE I ¥ LT 4% < D protease  in-
hibitor 2’ BIZ I T\ %23, invitro IR\ CrkE 4
o serin protease 58 { HE T2 4 D ®D, in vivo Tk

<1990%12 A 128 B> BIRIEERE - 7 Fkk

T545 KRERGAFEEXAEA1—5—7 XRMIX

HEREIE 145

T ERE S,

SEbhhbh 3B ALY BV TERPAERE
fER L, MRSEREEYHLCRERELL, 8T
protease inhibitor ¢ & % 6-amidino-2-naphtyl-4-
guanidinobenzoate dimethane sulfonate(nafamostat
methylate, FUT-175) & 4-(2-succinimidoethylthio)
4-guanidinobenzoate methanesulfonate (E-3123) %
#EL, KLkt s MREEREE~OFEC
DT HBIRRET L e,

EBHE L L UFHE

EEAY AR K D ERZ, Gabryelewicz D HEDIT
PV, HFER R (K E10~15kg, 363 % sodium
pentobarbital BB T i CHIME, EMB» T - T4 %
#HAL, trypsin(10,000Unit) fn B FKEAH (1.0ml/ke)
YRFEETCRENCEABRTEELFRUMFRL
.

HBBEGABUC T L, BEAIERET LR X 0 FLBR
Y v ¥ A (10ml/kg/hr) DR AEHELHFHEL,
KEBERER & b BESTERRE, 3004k, 1BERE, o1
Bef4Eic 5 BERS & cERm LA, MMFE, PRI KERBINR
whF—FARBAL, FAUERMCAELL. K
1z nafamostat methylate (3ug/kg/min) (LUF FUT
2, 1288) &, E-3123(3ug/kg/min) (LITF E-3123%,
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108D ZIERIERI0DH X b 5RItE L, VERE 5
HE CRREL L, MBcRaLr, IREERRLE
B & LTk, M/, partial thromboplastin time
(BLF PTT), prothrombin time (LI F PT),
fibrinogen, high molecular weight kininogen (LLF
HMWK), antithrombin-IIT (I F AT-IID), fibri
(nogen) n degradation products (I F FDP),
fibrinopeptide-A (LL'F FPA), fibrinopeptide BA15-
42 (LA T BB15-42), antiplasmin (a,-plasmin in-
hibitor, L'F a,-PD # Fh FhHiE LI, ¥4 PTT
& PT BB BEHRMEE 0BG S, BoRCRE L,
i/ Coulter counter( H{LE), PTT i Quick —
Bk (A ), PTixLlang Dell # (f & &),
fibrinogen ¢ thrombin ¥ Bl BE ] B (B EL X E B,
HMWK i3tk APTT &, AT-II 3RElami
K, FDP X Latex ¥ERILE, FPA & BR15-423
radioimmunoassay PEG ¥, a,-PI i1 electoric im-
munoassay ¥ CHIE L7z, BEZHED student’s t
test T¥ Z 724>, mean+S.D. TE L7,
® g

Trypsin MERBEHEEEREA LD, £FANEY
SR MU R R 2L, MEKDOEENL SR
7o, L UAEEE, FUT B, E-31230 3 B, @R
BN S REEBERIC S, 2R bR -1,

L /Mo %S

SRS MRS, NMBBETIE, (ERATE227.00+
84.00X10°/mm® T - = 4%, BEEIERE X bR L,
—REEOEE A AL SN, SEWCBRERE Y
R, YRR 5 BRERIEE T12194. 05+ 48. 00 X 103 /mm?® & 15
BRTE B3 5 & 14 5% DA i bht., —H,
FUT #7c 5 W E-31238 T3, 50O KD ERBIE
277.00%£86.37X103/mm?, 231.86+96.86 % 10%/mm?
BPERR 5 K R % 1 12238.29+76. 34 X 10°/mm®,
237.29+83.01 X 10°/mme & & ¥ 2 BB L 2 & 4 72
o (Flg 1).

2) partial thromboplastin time (PTT) %I ¢
prothrombin time (PT) 0oZg— 545K

PTT i3, X¥MBECI2, fERATIEGS.5+21.5% 134
TERBEMIER U, 5 BRMETR140.4+42.8% + B
P<0.0DBIERS L bh, —F, FUT B & E-3123
HLb, BOBOERAIES65.8+14.6%, 62.6+
9.2% 7, 5EFRIEA64.18+17.03%, 63.18+12.74%
EREAEBMN R LRI T (Fig. 2), PT iz,
*HHRHE, FUT %, E-3123%-CiX, B0 B OERHTE

KRS K O MBSRERBEROKE

HHENREE 24% 4%

Fig. 1 Plastelet counts in acute pancreatitis in-
duced by an autologous bile and trypsin mixture,
------ s control group (n=14), -+-+:FUT-175
group (n=12), — : E-3123 group (n=10). Each
point represents mean=+SD, * : p<0.05, ** : p<
0.01.

2 1
Time (hr)

Fig. 2 Partial thromboplastin time (PTT) in
acute pancreatitis dogs.
------ . control group (n=14), -+-«:FUT-175
group (n=12), — : E-3123 group (n=10). Each
point represents mean+SD. * ! p<0.05, ** : p<
0.01.

T

2 3
Time (hr)

70.2%4.3%, 73.3+12.2%, 72.5+4.7%T, {ER5
REREMECI375.845.7%, 73.3+12.2%, 72.5+4.7%
LIFLIRBEERSELOAI-OLT, 3BEEICH
BREXL LR -T2 (Fig. 3).

3) ik fibrinogen B O EE)

A RREF LR AT £3234.17446 . 45mg/dl T, %
TERCE BRI L, 1FER 5 BERE412149.80+27.40
mg/dl £ HE(p<0.0D) %4 2% bRt —F, FUT
B, E-3123B 3 (ERLAIME 2 % h 2 1 236. 75+ 54. 25mg/



19914 4 B

Fig. 3 Prothrombin time (PT) in acute pan-
creatitis dogs.
~~~~~~ I control group (n=14), -+-+:FUT-175

group (n=12), ——  E-3123 group (n=10). Each
point represents mean+SD. * | p<0.05, ** I p<
0.01.

Fig. 4 Changes of serum fibrinogen in acute pan-
creatitis dogs.
------ I control group (n=14), -<--:FUT-175
group (n=12), —— ! E-3123 group (n=10). Each
point represents mean+SD. * . p<0.05, ** : p<
0.01.

{fibrinogen)

2 3
Time (he)

dl, 257.8+54.35mg/dl TH - 7223, {EL 5 ReRdfE
204.80+63.13mg/dl, 202.75+54.23mg/dl T, £ D
VIBETH-, BRSO REEECTHRER L FUT ¥
BIUVE323F L OMEE (p<0.0D XEr L LR
7= (Fig. 4.

4) M & high molecular weight kininogen
(HMWK) o %#)

R, FUT#, E-3I23W/ERAENAZhEh
141.38+27.80%, 140.75+14.45%, 147.50+26.20%
TIERBEERRAEIHA LR S h, fER 5 BEETR

37(987)

Fig. 5 Changes of serum high molecular weight
kininogen (HMWK) in acute pancreatitis dogs.
------ I control group (n=14), -+-+FUT-175
group (n=12), — : E-3123 group (n=10). Each
point represents mean+SD. * ! p<0.05, ** : p<
0.01.

HMWK
(%)

Fig. 6 Changes of serum antithrombin-III (AT-
III) in acute pancreatitis dogs.
------ . control group (n=14), ---+:FUT-175

group (n=12), — : E-3123 group (n=10). Each
point represents meanxSD. * . p<0.05, ** I p<
0.01.

AT-T

b Time {hr)

73.80+19.34% (p<0.01), 107.50+20.24% (p<
0.05), 107.60+27.88% (p<0.05) &, 3F& LIER
Mk LCHEERBA A bhi, UL LHBHTI
EENEBRI RO ORK LT, E31238 &
FUT OB IBETH -, T IoufBEFL E-3123
LR 2B L Y, FUT B EfER 4 BEE
IV ZEhFhEE (p<0.01) hEHH LR, E-3123%
T FUTE X v 428X b HMWK o E 4 o M
Habhi (Fig. 5).
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Fig. 7 Changes of serum fibri(noge)n degradation
products (FDP) in acute pancreatitis dogs.
------ ‘control group (n=14), -+--:FUT-175
group (n=12), — : E-3123 group (n=10). Each
point represents mean+SD. * | p<0.05, ** ! p<
0.01.

5) antithrombin-III (AT-III) O &S

TR, FUTH, E3I23B0ERTIERThEh
84.80+6.71%, 84.63+10.23%, 81.90+10.45%C
Botch, BREREHRBOEELTL, ERS R
IE%60.50+15.28%, 69.71+6.78%, 67.64+9.91%
E3WLLBIEE (p<0.0D) BB bR, L
LYBEOBARELL, B FUT B L oRI<ER
3 BRI B 0 T 22 (p<0.05) 233 & 1 7= (Fig. 6).

6) fibri (noge) n degradation products (FDP) o
xE

KRB CLPERRIE234.3440.83ug/ml TIER 1
eI & b E etinsi L b h, B, FER 4 BRI
ReCRBucEimL, R 5 BREHET221.50+8. 75ug/
ml L HE (p<0.01) fesmArim bk, 7 FUT B
& E3I23F TR EN L NIER B 433,200, 10ug/
ml, 4..67+0.82ug/ml CTHAIERE ZBREMMMERM
BE&bh, YER 5 KR ME T i26.33%+1.25ug/ml,
10.88+3.82ug/ml & fERATE I HE L THE (p<
0.0D7emAa B bhic, ¥ 3BMwL, FhEh,
TERL 5 BFRME CH B Z(p<0.01) &b h, FUT &
T FDP D& < el s e (Fig. D,

7) fibrinopeptide-A (FPA) O%#)

X FBRECIL/ERLAT{ER.54 1 0.81ng/m]l ©, BEAVER
wEEmL, —REE L, ARMEELEL: YBUE
L<EmL, 5BRIES4.13+1.42ng/ml L HE(p<
0.0 7cimirzbhic, FUT B & E-31238F 12 fERLH
fiE432.89+1.18ng/ml, 2.41+0.65ng/ml T, BEA&IER

EBRH AR O MAERRE BB R OB

HEMNZEE 248 438

Fig. 8 Changes of serum fibrinopeptide-A (FPA)
in acute pancreatitis dogs.
------ ‘control group (n=14), -«-+:FUT-175
group (n=12), — : E-3123 group (n=10). Each
point represents mean+SD. * ! p<(0.05, ** : p<
0.01.

FRA

i
b i

BB L, 5EMETRERFR]L.10+0.56ng/ml,
2.3620.97ng/ml L BE (p<0.0D) 2L »H SR
. BCHBRE E FUT B L BT 5 &, BEATERBIT
ERhENRL LR (Fig. 8).

8) fibrinopeptide-BB15-42 (BB15-42) DZH

X, E-3123%F G ERAIE A £ ¥ h19.43+
11.74ng/ml, 22.56+9.03ng/ml T, BRI YRR B S IR
MhR b, {ER 5 EFRIE TI1366.79+22.88ng/ml,
57.22+28.54ng/ml L HE (p<0.0D) it LAR A SR
7o, MBI ER A bRt ot $ FUT Badfe
BL R 2317.16+9.14ng/ml ¢, 5 B[S £321.60+
10.69L 5D LRIBETH -7, L2 FUT &
ETRER IBME LV ZX b0, SKEELVE
Bz (p<0.01) Aabhic (Fig. 9.

9) antiplasmin (a,-PI) ©ZE

*f BB, E-31238 X% 1 ¥+ FE R A8 2385.50+
10.50%, 98.27+10.99%C, BESSPER IR AME R 234
bh, BB E - TRER4BRELRL 1 A
WD 3% b h, 5 RFRIET20.004+3.00%, 75.82+
13.89% L FB(p<0.0D hELZ BRI, —F, FUT
FECIERATE2102.83+12.06% CRESTERR L b
BN, BEARTER 5 BFREIMEA134.00124.35% ¢ B S
(p<0.01) 7cHlEmA L Hh (Fig. 10,

10) mE, fRiaoES

TRFE, SHBECESNRBEANASRESE L K
2o feny, FUT-17585-#72100/min #> 5150/min
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Fig. 9 Changes of serum fibrinopeptide-BS15-42
(BB15-42) in acute pancreatitis dogs.
------ I control group (n=14), -+-+«:FUT-175

group (n=12), —  E-3123 group (n=10). Each
point represents mean+SD. * [ p<0.05, ** ! p<
0.01.

: Time (hr)

Fig. 10 Changes of serum antiplasmin (a,-PD) in
acute pancreatitis dogs.
------ . control group (n=14), -+-+: FUT-175

group (n=12), — : E-3123 group (n=10). Each
point represents mean+SD. * ! p<0.05, ** I p<
0.01.

ORI HIH#R S i, LxrL E3123% 5T,
—BRA L REBBOEMNL, BRAEIER 2 R
PRI E ¥ CEE LA, M, W@, &
RIEBRBEEBCET LB SERETL, IREDED
LEET S Z &idfehrot:, FUT HCRBERIERE
BEABETHL bR, ER1, 2ERIELL
B3, BEETEEOYRTH, RIE—EoKECHR
Ehic, E3123F T3, BREREOLFEOSZBET
Zh b b, BEBRmMED LR S RED
Bmnabh, ERSREE CUIRIEERRIEC E T

39(989)

Fig. 11 Changes of blood pressure in acute pan-
creatitis dogs.
------ Icontrol group (n=14), -+-+ . FUT-175
group (n=12), — : E-3123 group (n=10).

(mmHg)

Time (hr)

EIEN LB R (Fig. 1D.
£ %

EEEAERACEST 5 MBEERBERE IOV
T, & e LEREEORL LR D 20, ERZ
HEATORAIOL I h, £FWEBRRIGOM
RrEx b5, —7F, BESMEELKCE T,
LIELE, v a vy 27 RRRAE, BARE, Bre, B
MEAREEEHLETTHR A ErbTAbRD
2, *0FRE L COEEERBERT OB b R%k
g }’L'C V3 11)12).

— Iz AR R B 5 MERERBERTE X, £0
trigger & L T B& i 3€ @ trypsin ® elastase, kalli-
krein 75 & @ serin protease b Tk bH, Th b
OBEINEHCKRLID-TRETHLDLELDR
5, LU, A8, kb serin protease
X v LB ED protease inhibitor BFEL, £
OREHERIGEHBL T3, X5, thrombin ®°
protein C, {EEALEXBEFRIBZ 74— FA» 78 F
ZEL, BB LTHIICT] > T 519, L LEES
HREA T, BEOEBIERA M ICHE S hifiho
protease MG L I B L AR, ThXHETS
protease inhibitor 2\ & h HHEE, BRI T
o kBERIGHLEE~LERL, DICELUORMY
BWREVIIZRITIDEELZOIS, AERTH,
fibrinogen ®° AT-30# 4>, FDP ® FPA, Bp15-420
BN, a,-Pl DA ERHabh, BETTHERES &b
CEBAERELYELL V330 L Bbhi,

ARERI BT, HBHIZRD R BETIERE
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1RBBZ I D00, bLF, 2KBECIDD
DOHBRETH S5, b b AL TR, D-dimer ®
SFMC (Solble fibrin monomer complex) s
AbnfcBESHLL L, EUHEARICALRLBRETT
BRI 2RBEVERTHE LEbRD,

AREBRTI, WEECT, MIMVREIETORL A
bihioie T b oo, Lasson H90 b + A%
TRIVMREDOEM Y ATk b, Mo ZEECEL
TR—ELLRBIBOR TV, Z0FKRE LT,
FRICHET L T 5 L% 2 bh b kinin-kallikrein 5
REROENR LD D, M8 DF:BMEATIE LK
BREAYBRLOBROBMAI D, i ol Mg
DEMESLLALbEL LIS, HE, AERBRO
NBRETE, ~2 7/ v CVERHN%DO LR A AL,
MEDOBREMONZL B, * 7 kinin-kallikrein %
DIEEALL L MEHBBEDTTHE, X S5mE TR
ELHETREHTH D, ARREES 2 kil ¥
TRESHPDBELEIRTVB, b0z Enb
vay 7 kS EESMELOMENCE, MY
BIhsanc, MEEMI O /MR R0 B
MT5BEHEHDLELZBND, £ TEEBRONB
BB\ T, ERBE, mMRBUIIELLSEA LT
HEEPRS,

¥ 7o — iz DIC T2, tissue thromboplastin iz X
h, NARBREEE N EFOTHEE T EVBRTLS
0, AEBRTIEPT tRES L BNRAEEOER
B onTikiel, —H, PTT tfREI N HHEREE
DEENZ LI, TORERREL LT, SHELTE,
BEX b S h BB (T trypsin) 231K E XIT R
F—EOFX=/ - vEEEYERLT B D, *
OHMTE, REROBERAFhE B EE2 LR
Z) 17).

BHBEATIMBREEBERER O trigger L7 5%
BEBREOEBEEFE I X 0 i D protease 23 #:AL X
f, MR ELET % % 4 O protease inhibitor
REFCEWTHESK, C0X 3 RNIGRERYET
5 LI DICHLCO MRBERBEOREBICEL LD
EEZDRA, FES L O protease inhibitor 2 B3
RT3, invitro DEERTIX, = 15D protease
inhibitor %, (3 & A £ @ protease iZ3E 3 3 serin 1
HEXTELT B EERhTw5, FUT1T%2 5 F &
539.59, — 7, E-3123Vi3 5 FB508.58 L MBE D 5 F
BETHY, WEELMFD Serin REWHR EHT 5,
¥ 7z in vitro T, trypsin 2%} L T X inhibitory con-

KRS 5 D M BRERBEROBR

HHANEE 248 45

centration 50% (ICs) M ETZE £32.7X 1078, #3E H
3.9X10 8 L HLL Tv- 5, LA L thrombin iz LT
RTFEAS.0X 1077, $#E231.9X10°°, FHIZ plasmin
131.4X1077+9.5X1077 &, E-3123iz k<X, FUT-175
OMVCEERBHIFER @b 5, 70, kallikrein
WX LTt FUT-175431.2X 1075, E-3123439.5X10-7
&, E3123i FUT-1751 AR T X W KBETHEYTH
b, kinin-kalliprein RO E#LZE < I+ 5 & 2 R
Twb, LA Linvivo CRIREMMER) TRV E10R
Biemd% <, KEBRTIXFUT-175& E-3123% + h
Fh3ug/kg/min (240mg/BA/BICHY) #FHL,
BERAREE Y PO, EsR L, FUT-17585
¥ C L fibrinogen ®° AT-30 B4 % #14l L, FDP %
FPA, BA15-2080a ME 32 & & 25, 38\ @ E W
H, REMFWERA DD b0EEbhi, X6k,
BETEIaPIOoELVWE I RALREY, KN
FUT-1758 588 COXBE L ERL BRI B & A I B n A3 A
bATEY, 2oz kX FUT-1750 7 s
TER»E 2 bhte, —F E3123 58Tk, BEMH
RADRDPRBEIMEIZEA LR bR T, &
7o, E-3123% 58T, BhioMpE & JREED EIE 254
bhieh, FUT-1B®EFHCENRT, §4F*=/ —
7Y ORPIMEICERLERL LRIt o, ZOZ
L3 E-3123%%, E £ kallikrein #4135 L B b
B, X Ol LR OFE & LT, adrenagic stimu-
lant © fEH % renin-angiotensin 2D #EMHAL, & L <
i, LEEIE (myocaldial dypressant factor-
MDF)*» =% bradykinin®®, prostagrandin?¥7s & o il
EEHHEOMFI EDTRES L E 2 bh i,
DibEolR#E L v, SHEEACMERESEERY
BRFEL, DICOGH RSB I, T, SHHEL
KR 2EASREZEERNOER L T, FUT-
175N REBERBEORBCAD E Ebh, —F
PATM ik, MAEREERBERE L O LT L5, SHE
RZLELERLRB Y 5 v 7 MK FRIZE
T, MEBEROMBCEDEEbhic, 2hblb,
AEREAC ST 5 BESBERAER OREEZ, £0
YWEOIFRBF BB LEAT24ENS% L Ebh
7z,

n¥, APRO—M, EEASERBIHBEEEER
EWRRH] OHRBICL -,

X W
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A Study of Blood Coagulation and Fibrinolysis System in Experimental Acute Pancreatitis
—With Special Reference to the Effect of Antiprotease Inhibitor—

Sin-Soo Ha, Katsusuke Satake, Akihito Hiura, Hideki Nishiwaki and Kaoru Umeyama
First Department of Surgery, Osaka City University Medical School

Dogs in which was experimental acute pancreatitis, induced by intraductal injection of an autologous bile and
trypsin mixture were examined for changes in blood coagulation and the effect of new protease inhibitors (FUT-175
and E-3123) on blood coagulation in this condition were also investigated. The macroscopic finding in the pancreas
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five hours after the induction of an autologous bile and trypsin mixture was hemorrhagic necrotizing pancreatitis
in all three groups. During acute pancreatitis, decreased levels of platelet counts, fibrinogen, AT-III and a,-PI were
observed and the prolongation of PTT, and increased FDP, FPA and Bg 15-42 were also found. These results show
that coagulation abnormalities during acute pancreatitis are similar to the findings of disseminated intravascular
coagulation. Treatment with FUT-175 (3 pg/kg/min) improved abnormalities considerably but no marked
improvement in abnormalities was observed after treatment with E-3123 (3 ug/kg/min). These results indicate that
FUT-175 is to be of benefit in the treatment of coagulation abnormalities during acute pancreatitis of dogs.
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