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A T, EEMESRICIER LERER, VMOEREIEN 26205, Bl - TSR L2 EER D
B9 70 ¥ OMAVEIR RO &72 & FHEHRMEIAD, BUfEE Y a v 72 o L TP RS 3 5 &
FURPEBREELWET 5 2 EBHMESh, L0 L RAFCHAEERBSS EEZ GRS LI
feolc, ABFETE, IL-11 S L IMEEEEREO ERSIES h, MBS & 2E, RE
HaEE, BISEE IR S iz, 70, Bk L o TNF-a VB S OBEAR TNF-a mRNA =
DL 7288, TL-11 50 &k v A, BT O TNF-o O#InAE & iz, DLEOFRRL D IL-11
OIS RELOBRILOFHCESTE D, FOBF L U TEEZSO TNF-« mRNA FEHROMH]
DS TW5 I EMRFRBRE N S8 IL-11 DBE5IC X 5 6ENRSHORE T T VicB T 2R
WOWTHE R8T 2 FETH 5,
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EY  BRAMBEAORGE S IET 2 A IC multiple organ failure (MOF) OFEDD 5. T,
Fif&E (adult respiratory distress syndrome, ARDS) 1z CidFhEk (PMN) OiE#ERE1SE
ErEEATEELIOND, BLE, v b CDLERIB SHEEN PMN B2 X3 % serine
protease inhibitor (Ulinastatin : UT, Gabexate mesilate 1 GM) & O%IR, RUMEREER (-
NS # IR SE, HUVEC) %3 3 PMN @ adhesion & U* transendothelial migration {253 %
UT, GM O$hERME L7, 7 CDLBEREF Ve8I 20 PMN 28z UT, GM XD I
Bt BEMY A4 M4 (IL-18, TNFa, IL-8) R T HUVEC ¥ %2 PMN @ adhesion

(IL-18, TNF« %l#) % transendothelial migration (IL-8 %l#) & UT, GM O£ T TS
Fro £72, UT, GM 344 b4 YR TOMEREREES ST (ICAM-1, ELAM-1) ORREAH L
72, UT, GM i2 &M il SRS & 2850 FREAH 5 L, PMN OIEARAOZFHE
PMENSEEENHT 2 O EFZ SN 0,

B &Y

BEAHBAOFREPEET 2ER/O— I REEE (adult respiratory distress syndrome,
ARDS) 738 %, ZHIEEERSICE D BRI nzFhsk (PMN) SmE e L, BE L7 8
CEWTEELSERT LI EBERO— E#E 2 5 TE D, SIRS(systemic inflammatory response
syndrome) 1B 522N MENEOERLNFIEEE-THRE L EBNTFREN TS, —H,
FAE B E SR J8 0759517 1T protease inhibitor 72 ¥ OFEFIPEA S I, ZOFMELSHFEEINTHD
B8, # OMEFEIZ R IPEBHET S v, 04 1d, PMN BIEiC 38 1) % serine protease inhibitors (Ulinastatin :
UT, Gabexate mesilate : GM) M#5 % MEN M (¢ b EEF#EIREE, HUVEC) iy 2 PMN
@ adhesion 1} transendothelial migration @& W #ET L, 7 v b CDL BHEE 7V TO invivo T
DOEhE LA L7z,
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1. In vivo study
(1) EzZeFAEaEREROMBE I T % serine protease inhibitor DRIF:

Wistar S v ~ % BV Urethane BB T closed duodenal loop (CDL, 1cm) MR R{ERRT 5.
$EEeFRIC catheter 3 A L, CDL fER% 1 Bfifi%2 X ¥ infusion pump i & ¥ UT (250000, kg h), GM

(10mg, kg, k) THA L7z 5HBERIEEIC sacrifice U, 2L L, #HE&FA R U myeloperoxidase

(MPO) EtEzHZEL .
2. In vitroe study
(1) HUVEC 5=

b~ BEEERRE D collagenase digestion 2 & ¥ isolation L, endothelial cell growth factor #&A0
10%FCS-RPMI1640 TRESTT- 72,
(2) PMN isolation R Uf 3'Cr-labeling

fEEE A DFMI L D EI L, Gallin et al. D AHET 5'Cr-labeled sodium chromate 2 & b L
720 PMN @ viability iX, MTT assay ¥ trypan blue exclusion test ‘TFHfi L 7z,
(3) Adherance assay J&1F cell ELISA i@ & 2350 THIE

PMN @ adherence assay %, 96-well culture plate i confluent @:REED HUVEC iz UT, GM,
#37°C, 60mnfEA & ¥, # O IL-13 (100U /ml), TNFe (100U /ml) & UT, GM %4 B incubation
L77a

siCr-labeled PMN & 37°C, 30mnk%%E U ¥ O adherent cell # y-counter TEHEI L7z, £72, [EIER
D& 96-well culture plate TEE# L 7> HUVEC % ICAM-1, ELAM-1 @ monoclonal antibody %
w7 ELISA Bz L D #lE L 720
{(4) PMN transendothelizl migration

HUVEC # reconstituted basement membrane 413 7z double chamber Z## L, UT, GM &
Y B ERR L2 FHE T 1 hincubation L7z, Lower chamber iZ IL-8 (50ng,/ml) &ML, 60nnfEd
lower chamber ¥ migration L7z **Cr-labeled PMN % 3#lE L7z,

& ES

1. In vive study

CDL % 5 v M I8¢, serine protease inhibitor (UT, GM) 4LEE: & SAEH TIIIIE7 £ 7 —
YhEODEORERRCERREIZR S Lo o, fifi#d MPO S BARERESRD 5 iz

(Table 1), %7:MFT Rz B TH UT, GM AERECikffifafRatilE &l & iFERRE OIHH
ZEwoehiz (Fig e
2. In vitro study

IL-18 & TNFa i & hiE#E s 17 PMN-HUVEC adhesion iZ UT, GM L& L 0 =417z,
Achesion 2 #ts 2 BAEZE3, control B b LT TNFa BBETI1Z20%, [L-18 FSEECHR31%
THo7 (Fig. 2a, b,

Cell ELISA #1i2 & 2 HUVEC il RE O #FF FHRM T, L1 ° TNFa i & 3 FIE T
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Table 1, Effects of ulinastatin and gadexate mesilate on CDL-induced pancreatitis

PWW LWWwW Serum amylase MPO activity
(mg100g BW)  (mg100g BW) Iu (AA0./ min)
Simple laparotomy (sham- ND ND ND 0.58240.002
operated—no CDL ; n=4)
Control (n=7) 533.8+38.1 365.0x12.1 159452529 1.6720.088*
Ulinastatin (#=9) 513.5432.8 340.2+8.7 16629 +2818 1.060+0.042%**
Gabexate mesilate (n=7) 499 .7136.7 332.7+t11.2 152601144 1.291+0.085**

Values are means + SEM. Stastical analys was carried out by one-way analysis of cariance (ANOVA)
between groups for each parameter. Statistica! significance was observed only for myeloperoxidase
{MPO) activity (F=18.0 P <0.001). Two-tailed student’s t-test was performed to determine differences
between two groups in MPO actively (*P < (.001 compared with the simply laparotomized rats,
FP<B.05; ***P<0.001 compared with control rats)

PWW, Pancreases wet weight, LWW, lung wet weight; ND, not done

Fig. 1 Histological findings of the lung
A: Control B: Ulinastatin
C: Gabexate mesilate H.E., X200
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Fig. 2a, b Effect of serine protease inhibitors on PMN-HUVEC adhesion

induced by IL-13 (left) and TNF & (right)
a: Ulinastatin (UT); b: Gabexate mesilate (GM). Pretreat

(+), HUVEC preincubated with UT or GM, open columns;

Pretreat {—), HUVEC preincubated without serine protease

inhibitors, closed columns. Error bars represent mean +/-

SEM (n = 4) . All data were evaluated by two-tailed Student’

s t-test (*P<0.05, **P<0.01; ***P<0.001 compared with

control} following one-way ANOVA (P<0.001 for each compari-

son)

HUVEC g x5 ICAM-1, ELAM-1 i%, control Eicth L CHEBE IR & 1, HRIIFEREI0—

0% TchH-7 (Fig. 3a, b,

PMN ¢ transendothelial migration @#ar i, UT, GM OpTLE LD, L8 KX VFEER
72 PMN migration i#1%| 2 4172, Control BHiz ¢ 2 & AHHIEE, UT ET22%, GM BET32% T
H-t (Fig. 4a, b),
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Fig. 3a, b Effects of serine protease inhibitors on the expression of ICAM-
1 and ELAM-1 on HUVEC
a.Ulinastatin, UT: b.Gabexate mesilate, GM. B, basal expression; C, Control;
Pretreat (+), HUVEC preincubated with UT or GM, open columns; Pretreat (—),
HUVEC preincubated without serine protease inhibitors, closed columns. Error bars
represent mean+, — SEM (n = 4) . All data were evaluated by two-tailed Student’s
t-test (*P<0.05, **P<0.01; ***P<0.001 compared with control) following one-way

ANOVA (P<G.001).
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& =

B AL, SIHETS ST 2, 1T ARDS 2 S uiEEIBGELLEL T 3 EHELER
H— Tk B0, EEAERR S HET 5 IREE TR, R AL L7 PMN OREDRD
512, MOF T Systemic inflammatory response syndrome (SIRS) wRREI NS LS EEN
Fe A N RS D38 AL = PMN S0 BEAEE LK T Lo Tw»3Y, Zhiid, IL-18® TNFa
7z ¥ @ pro-inflammatory cytokines SEELZFZE - TWEHDEFZ SN T 5EY%

EEREEI A TS S T v b CDL BEA TR ICE . PMN BESTY sl (FFeRICER
), - DI~ PMN 54k GM ® UT ks serine protease inhibitors iz &k - T
HIHS A7z, PMIN ARSI I8 N AR O 868 3 & K BN OBEESPLETD 5o In vitro
ORET, IL-18 ® TNFa io & D HIES AU M8 N IR (HUVEC) #Vv THEIC PMN @ adhe-
sion #3988 L, IL-8 HI¥(F ¢ @ transendothelial migration #3858 & 4172 %%, serine protease inhibitor
OFEflc £ 0 2 s QBERIE S iz, O PMN BEES T 3RMRABTFO -2 LT
ICAM-1, ELAM-1 & \»5 il 470 HUVEC OMFRRR COREMBITH 5 2 L 5L OMES
TAE M Fr, [MMWEE T 1 al-protease inhibitor % a2-macroglobulin & & @ PIEHE protease  in-
hibitors BSETEF 278, 75 it PMN 2 & O elasetase ¥ MPO iz & b Figk b s, UT ®GMF

(%) (%)
1004 ¢ D04 & Bl protreat{—)
?,‘ ! £ 7] pretreat(+)
il ..
| = B« = 1. . Z
i # A “F
[ 1 e
A t
=
50 1 50
05 - - r Ll 0 - . T . S
CONTROL 10 100 1000 2000 CONTROL 100nM tpM 10uH 100uM

Ulinastatin (U/mb) Gabexate mesilate

a b

Fig. 4a, b Effects of serine protease inhibitors on transendothelial migra-

tion of PMN induced by IL-8
a.Ulinastatin, UT ; b.Gabexate mesilate, GM. Pretreat (+),

PMN preincubated with UT or GM, open columns; Pretreat

{—), PMN preincubated without serine protease inhibitors,

closed columns. Error bars represent mean +,/— SEM (n =

4). All data were evaluated by two-tailed Student’s t-test (*

P<0.05, **P<0.01 compared with control) following one-way

ANCVA (P<0.001 for each comparison).
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D & S A RS & Liz serine protease inhibitors BTE L2 AR LI EMTRENT LAY, &
BIOHER LD, EFERLC BT 2MEEICN L serine protease inhibitors BT TH D, ZOEBFEO
0k L TIE R RE OBE 4- T AR & 2 PMN 85, EENHSES L Twa 2 L85
W@E i, BEESMEAICE T S serine protease inhibitors D& G1E, MEE~OEREIZFE
B an2b0eFEz N5,

# B

HESMELACBD MEEOEREF I, HFHREINENEEEO interaction ZESLTEH D,
A B AERE R S A2 EEER TP EE R BE 2 H - T s 2 ENRBE L,

Z £ X B

1) Renner IG, Savage WT, Pantcja JL, et al. Death due to acute pancreatitis: a retrospective analysis of 405
autopsy case. Dig Dis Sci 1985; 30: 1005-18,

2) Donnelly SC, Hastlett C. Cellular mechanism of acute lung injury ; implications for future treatment in the
adult respiratory distress syndrome. Thorax 1992 ; 47: 260-3.

3} Gamble JR, Harlan JM, Klebanoff SJ, et al. Stimulation of adherence of neutrophils to umbilical vein
endothelium by human recombinant tumor necrosis factor. Proc Natl Acad Sci USA 1985; 82: 8667-71.

4) Goldbum SE, Choen DA, Gillespie MN, et al. Interleukin-1-induced granulocytopenia and pulmonary leuko-

stasis in rabbits. J Appl Physiol 1987 ; 162: 122-8. '

Weiss 5], Curnutte JT, Regiani S. Neutrophil-mediated solubilization of the subendothelial matrix:

(S5}
—r

oxidative and non-oxidative mechanisms of proteolysis used by normal and chronic granulomatous disease
phagocytes. J Immunol 1986; 136: 636-41.

6) Heriuchi K, Kanayama N. Human urinary trypsin inhibitor exposed to oxidants produced by
myeloperoxidase-H,O,-chloride inhibits human neutrophil elastase. Jpn ] Pharmacol Ther 1998 16:
2007-12,
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miFHmEE K L & R
HMER KR IR
kERFZEE O BR®)OE kT o Bk

iy
E
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N

S Rha i, BEELZOoEFAE LTEREMBERREML, YTy 7 rEiEee, 1 P A
YD LBADBERRS L, HETERBETOT A b4 UEERRE U, MIRz0.5% (V.V) &
FL 7 I E R & DB N Y 7y v BEOSRTES A Sz, MEE0.5% (V./V) BHILL
TR ETD T, MEE0.5% (V,/V) BAL RS THIHEEOTERRD Lol 72
MFE% 3 0 1BFI L7z & O T804 A > F o~ — MEICHRTERY A Mo A Y OEENRRD ST,
BEEE - SRR B B ELIFIO 9 b MOF 282 Uk 1 IR & 0 BP0 REE Y1 a4 v
SETH Y, BRESYRE 6 » A UBREERETOT 1 b VELSETH -T2,

Ll X D EEROKREY 4 4 ik, BESORERFCEPHLOBELTHERT TR, B
EDREFICECESE L TwE D EB8HFZ 6,

i C & (<

BEADFEIZ N Y ) —F Y OFEECBLETH S, $T-BEROERCZREETA b A 2
BEAEREA -5, LA RN sBEOFREIIES ) 7y —F v OERBEREEY 1 2
4 Y PRD A ZRNCDODTEFHEENE VG, BL R, R eMBEENL, U7y =5
PAES, B4 A4 O ERAOBE R L, e TERRETOYA P A4 YEZHEL .

m R F &

SEERMAEY | VR IR | AL B L, AR R T kIR OREE-H IR IR AE L D RRE
Fo—TWTEN L, MEE3EESEI D EDTA Sl 7.
BRFREBIDAEET - 19954E 5 B X D 19964 7 H & TURICRE+ BB RAT (rIMEFTtzal) £
2L D BEENEEE S LR ER Y, 2035 LEIME 5 HE £ T3 SIRS D&
Bt LTH S FIERREEE N E s T L2 S0, ik 9 d B gz, MiEl0EH
MERER I D - o, EEINE LBEZERmY &k 1T L7z MOF 2 %IE L7oEFITH 5, /219975 6 AL
H mucinous cystadenoma I BEMR AT EEE RN & 72 - 766 B BF TN LT, FAF12A
THB L 0EE1HED 2EO K v ) — TR E S i RIREERNERE vz,

B E H K

(a) b U v N
20051 DI % FIV0.5% (V,/V) i % \a L b U 7y »3E Chromozym0. 1% ¥50u] 202
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T, WEOBRBE L >TEL 4= b7 =) » OUSEEDZL % 405nm THIE L7z,

bytrA b A

MEEPEHE L 2 3T Fat—1 1, EEPOBUKRKEE L7, B, BHEW%IZ, 3000pm, 5
SEEOGOHEL e ERRHE S T-18C TRELRIEE Ui, D IL-6, IL-8 3EVEF v b %
IL-18, TNF-« & MEDGENIX #:8% » b % f\» ELISA iz THIE Lz,

#& R

EERAIMRE
DU #0.5% (V./V) ERL B ISR & O ERR b U 7Y VBB OSMETE S bR, B
WTEEbOTEL, MEE0.5% (V./V) BRHILERTROELEED M7, (Fig. 1),
QIR X 2 TIAR0.5% (V./V) BRIL Bl CIEEOTTERTD -7 (Fig. 2),
@805 > F a =M RZFHFE LT RTCORERT A b v 4 »OBESED 5 (Fig. 3.
ER AR Ry ET

FEE S A b A DB MOF EF B X UBBIZSRE I > \W T A5 LR IL-6 ik 1 A

= PJ-0.5%WB
e P
Abs = Saline-0.5%WB

Fig. 1. Absorption change of trypsin substrate (1)
PJ-0.5% WB: pancreatic juice with (0.5%V/V) whole bload
PJ: pancreatic juice
Saine-0.5% WB: saline with (0.5%V/V) whaole blood
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Fig. 2. Absorption change of trypsin substrate (2)
PJ-0.5% WB: pancreatic juice with (0.5%V/V) whole blood
PJ: pancreatic juice
PJ-0.5% PL : pancreatic juice with {0.5%V/V) plsma
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Fig. 3. Cytokine production after mixing of pancreatic
Jjuice with whole blood (25%V/V)
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Hi2280pg,/ml & o) F£99 8pg /mlic b U B % USHE Uiz, BEfaR 7 13466pg, ml & 420pg,”
ml T & - 7z (Fig. 4), BEWEH IL-8 119742 1 0 Hiz3600pg,/ml & o Fig600pg,/ mliz ks U Ef# %7~ L ¥t
WL 7z, BEEENWTR TI31920pg, 'ml & 3860pg, mITH - 7 (Fig. 5), MR TNF-« i3 1 HE62
pg/ml& fliDFEH6 2pg /micth L ¢ CleE %R L, #i%k 5 H H440pg /mlE TEA R, LIgiEd
Uizo BEBERAWE T 1224 6pg,/ml &£ 29 .2pg /mlITH - 7z (Fig. 6) . B IL-18 13755 1 H B 120pg,”
ml & fi DR 2pg,/ mlic L L EE AT LR U . BB R Ti383.2pg/ml & 0 TH-7 (Fig.
e

% =

EERRIRET S S, B & IESIERT 3 &, (DR REL T r Y 7y /-4 v diE b s .,
(204 R A4 VBEEENSE I PO 0T,

B O 4 b4 0w TIREHY & SEREORERERE D o RS MR EREDGE 2
Y DB LR T IL-6 NS EE TR L, MR IL-6 O EEOHEE A ERELTWS, &
&R k2 kg IL-6 11 20pg, /mlE TTH B, Hx 0 MOF ER T2t 1 HH i 280pg,/mlE
HEEF O 9. 8pg,/mlc B LS E 2R Uo7z 08, BEBARKR U CHIEFICEBETH S EF 2
ST, ERSRMREE L TOANKRAOERE 2R THETFE LT, I IL-6 OF AL Leser™ /
I FEEY 50 k> TRENT WS, Tk D MOF EFIC BT b IL-6 135 1/ H i 117pg,/ml%

pg/ml =— MOF  ~—— mean pg/ml Cyst
600 600
500+ 500
B

400 400+ °
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100 1004

0 T__—T'":% i 0

0 2 4 6 8 Des 17 Jan 8
POD (day)

Fig. 4. Change of interleukin-6
comp. : complication case
mean : mean of other case
Dec 17 and Jan 8 mean intra cystic fluid
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Fig. . Change of interleukin-8
comp. : complication case
mean : mean of other case
Dec 17 and Jan 8 mean intra cystic fluid
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Fig. 6. Change of interleukin-138
comp. : complication case
mean : mean of other case
Dec 17 and Jan 8 mean intra cystic fluid
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] e o
T T x
0 AT 0
0 pd 4 6 8 Des 17 Jan 8
PQOD (day)

Fig. 7. Change of tumor necrosis factor-a
comp. : complication case
mean : mean of other case
Dec 17 and Jan 8 mean intra cystic fluid

AU, ZORERCES L, B 7HAK193pg/mEBER Lz, 2O &dind IL-6 2325163 3
DT PO IL6 SRS BB L TWic Z & 2BBET 2 b H 2 61 d, A mEROBREERE
HOREMEY A b A A ikERe O MOF EH & FAfEE CIEEERICE L TEETH - 72, Sacerdote®
XBERIET ) o v~ F OB O [L-1, IL-6 2%, FIE® [ ZEEIEA ORERER O IL-8 2IEORE IR
TEEEZ EZIEEHELTED, REC LD EREBAETORERA P24 vAGEHER2 Lo L
2 oHhiz,

LD BERFOAEEY A A1 i, BEECFHINES L Twa T TeL, BEORFRR
ELHESLTWE O ENEL SRz,

1)

3)
4)

5)

2 EF X B

[REEEE, WS, RESWIE,, BEFERORER L P B 1 4 RESREEBHEERESR
FEMTTH R 6 FEMFRIRESE. 19951 158-61.

Leser HG, Gross V, Scheibenbog en C, et al. Elevation of serum interleukin-6 concentration preceedes acute
phase response and reflects severity in acute pancreatitis. Gastroenterology 1991; 101: 782,

ANNIERE. AMERER O - EETEE. AREEE 1994 36 1 1209-15,

Inagaki T, Hoshino M, Hayakawa T, et al. Interleukin-6 is a useful marker for early prediction of the
sererity of acute pancreatitis. Pancreas 1597 ; 14: 1-&

Sacerdote P, Carrabba M, Galante A, Pisati R, Manfred B, Panerai AE. Plasma and synovial fluid
interleukin-1, interleukin-6 and substance P concentrations in rheumatoid arthoritis patients. Inflamm Res
1995 ; 44: 436-90.
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6) BB ER, EHEEE, WA, iR, HERS v S -4 3 OHlE, NRBRRAE 19957
223-5.
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SERRIZ B B Bacterial Translocation &
BERIZREIC D W

WoHES L A
Hilt R — iR

LFmFsEE 1T 0 B O# E H e I o

BE BEEAMERACET2BERECERL, AMEARO bacterial translocation, &> K k&3
> ME & BB S DIRRE R AT L7ze 7 v N EESEMERE A R4S RIME 2 13, ISR Y o/ SEfIc S B 4T
TR OBBERD, MAEHORL S BRCED 7, B b EEICBRIESTD, bacterial transloca-
tion & FZ iz, —7, BEMBEEEEO Y2 v 7 »— ¥ ik sham op. BEICHE L TH935% = TR
Uiz, & 51z, CDS Bthiifiigh & CD4 BEtMMs0E 2 h 2 hig70%, 2% TR LT, &
O Z &3 bacterial translocation ~DBERBFEOET OS2 RE T 2BETHD, 5B IOHRDE
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B PEESHEIC U ERCEETH o7 L, TR ORIREREOETEE, 2R,
KRR AR I LR T h o T, 8 BT, C57TBL/6] w7 A OB R s & It o
RS ER I LB R TS - 7o ATFRORE, S WA PLAPRAMERAOEE - 88 LT
EEEHEAOREOHRCEE L Twa EFL SN,

=] B4

SMpEA AR TH Y, ~FEELT 2 L FERERRC Y TR, EREERELEES
H, WIRR4, EER4, BOR4PERERRE, HMEER Y, RrkeitER &k LERETZD
Sk, BOEREELILNHLHIEDS, HHEREFED LD RENEROEELRFEZEHL 2T
L v, IS B LI SE RS BEED I PLAEENSETH S I LBHshTwH LY,
WA R R T3 1A PLA B M2 LY, ANBRIPET2H 5w dBR2E G L ItE
ST E PLABESEE L 22 2 L, T8 PLARASEROEFEGCERLRREZRL T
W EEZSND,
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