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Vibrio BOME E, KA DK E TCOKBICELBERL, KhToOHE
PARO—BEHEH S TWB TS LRBORBRENE CH 2, ZOBOWE O
ZLRFREROHETH 2D, b bORBOFERL 22 RWEHOEED — 5
CEREFEATVS, 1970 EROFEETE, L hOKRBOFRME L L TR
HDERTHWEEER, V. cholerae 2B TNC V. parahaemolyticus O bH 3§ H
2 @ETHoE, §4bb, V. cholerae &, Mitidice by AHICER%
GBI TOB IV IR BLWKEREO THE) 0RRME T, 2 oMEIiC
GRENEWMABEYIC &2 REFPRETCOEIBASEZ ATV S, EEL,
TUSERERITOR V. cholerae DT RTOEKTRAL ., BEDH
AR (01 HUF) 2&OEK (V. cholerae 01) ®ATH B, I—FHD V.
parahaemolyticus (. Fujino HICLUSSAEHBOREMEL U THE
ShiEz, ZLT, BECBVL TR, BRRUXSFEOFRRME L LTEEIC L
ficTrvrzh, BRETVZ LW HORBTELASNTVWIEETHS, L
AU, 20 2 BRSNS, RIEOFRICL Y R 2 LFEOMBENE Vibrio B
MHEAFER SN, BETRE FORBORERL 22E/ER 10 BEICHIZ- T
w3 (Table 1) V', 2hd®OH T, V. cholerae non-01 (01 EAShDEAHLE
- &#FD V. cholerae ME#) . V. mimicus, V. parahaemolyticus & & TF V.
fluvialis @ 4 HEZRHEERBECEEZATHS,

HiR D & S, Vibrio BOME X KRICASBEBELTHWS, LEFNST,
EEAZOREY., AIGRLOBKENOE BIBRE) . b0, HE
CHERENEANEHOER (BOBR) KLYBZoTw3, BOBRETE,
MESHLERICE LY, T2 CRERTF2EELBBARIISRITES




Table 1. Diseases caused by pathogenic Yibrig species
Species Primary disease Other disease
Y. alginolvticus Wound infections Septicenia
Otitis
Y. cholerae 01 Cholera None
non 01 Gastroenteritis Wound infections
Septicemia
V. cincinpatiensis Meningitis None
V. flyvialis Gastroenteritis None
Y. furnissii Gastroenteritis None
VY. hollisae Gastroenteritis Septicemia
V. metschnikovii Cholecystitis None
V. mimicus Gastroenteritis gound infections
: titis
V. parahaemolyticus Gastroenteritis Wound infections
Y. vulnificus Septicemia Gastroenteritis
Wound infections Pneumonia

BELAETHS, LALENS, BEORBREC &> T, MEIHLE
BERRUEL ., MEHFS L <Y XA e RAL, ERLMMES BERT
T5BELH 5, LLCRETE, BRLIL2OER, 25T, REIHO
#41C & U immunocompromised host (BEEZutEfEE) AWML TE TV D
T, HRMRBEEL UT V. vulnificus & ¥ OBEEIC & 5 B D S O #
EMEATETNS, _

1970 4EIC Roland® ik, AKBENTTUR VO LETRICEBHSREZ
EREFA S Vibrio BOME22#ELE., ZL T, ZoBEUE. & boRIE
WD D VTS SELUOMRZFSEMESD VW OWTHEEShE, Zh
5@ Vibrio BMIE . V. parahaemolyticus & U THUFME MRS L TNED,
S MN—AEBNTHMY 5,5T V. parahaemolyticus L@ERKFENBH Z &
kv, 1976 4EIC Hollis ¥ AN Z @ vibrio % lactose-positive vibrio &
FRL 2, 0%, Farmer® A V. vulnificus EMBLRHELE> TV S,




&ﬁ\!vﬂMﬁmsthﬁ%%ﬁﬂ%(WMMZWMM)E&%LTM&O

V. vulnificus . AMBEREL BIED 2 D0 X4 7 0BG %3 =&
TS AUEERENE T, KIS b nEAGBC, BIR, %
. IEAETHDbO, PATHEEEFA D Lic, KE, BIEERBEOHR
NEERT S, BIEROBREER, HRRHLREETHY, FRESL VW
BRRR POEBERB2HED .. AROBREGHENFMET LTV 25RO HHE
CBF2EASELAETHS. TUT, EREIEBLEEDZ L, BRI
50 % LEw, BUIENTE, < OEFICEVT, B, B, BoELY
O BUIEE OFERICE EHV T, TEICABE, KiE, OB RRE., SR
FHELRLILEEB O 2 JREFN BT 5, BREICBV T, 1978 F£ICKH)
DIEFIDEE SN TUE, BEEMCBREAIREEZATHEY, LT, £
DiFL A EPBMEROBETH D, -

—% . EREWE Fo EBRREETIIVERS O 1P TbA TS, EMCSB
FERPEEOHELRAL O, EELEREZETCEELEGACR, IE
BB T IC & o TR AMEIANRH U, FEOHK & 8w i &
AT RZUY MER, T0 % ICETLERT2) RIS, 5, B8O
BB, HhROMBEHFAOBAIK > THMES R 50T, HWIBEFHIUAN
CRET 5. £, BERCRELESACR, BEEORE., HROEEKA
NOBACE S THME R Y, 2 RGLEFEFIHEAL 20D, B
24 BERIDINICFETE LT3, LHL, SHICH U TREZZRSELESGEICE,
WARSHEEBHIEALTHRY,

Vibrio BOMEIC& 2 EBHRRE (BAHBRE, MIELRE) &, ©-
EeHEEORY V. vulnificus Ik 2ERPRETEH ., FHBUEFIARE SN T
WBICFERY (EELEEFPBELUWERNOAPNER#E L L TARS h,
—ROLBEAEE2<FEINTVRVWDOTEFOERBEIAHTH D) . LA L,



EEYEERT 5 EROBERETE, ARCK< BERYT 5 Vibrio BoME
LEMITIBSESVWEEALOND, &Ko T, immunocompromised host D4
CPEN, 2D OMEIC K 5 BYE (& <ICHMRMRER TH D WILEE)
NEBESHICHENT 2L FHENE, 22 TERE. RENRIFEHELER
EBOREL 45 Vibrio BME TS5 V. vulnifcus OMEMEERET 52
», TORBERTICEBLE, FiC, ZOHBICE2BRHEORBTHIEE
WEORBICERLUTWOIAFICEAEZRYMRRIToE., ZOREE. BHiEH
CawzEshs&B7ur7—€ (WP) A, mEHEEWITEERZ2HOAED
TIANWAT AT —A— 2R Y, KEREORE (LICBEOHE) I
B<EELTWBZLEHELMICLE, DI, AER (MEEH) I WP o
AEHEERFABEELTVS I LB REL, CORFICL S WP REHLD
BECBELTBRELE,



#1% V. vulnificus protease IC & % WM& % & il O i

BLIE Fw

R TRANE X HIC V. vulnificus BYEOREIL, BE. EEEEER
PORBREORBETHZ > 72, —F, BEETIVER'O T, £
BEREZERRUNCEZESM R SO, BR2MERESEZ YEYHIIECL T
W, UL, RE2EEL S CRMBREIRAZShTHWARY, DFY,
V. vulnificus OAEE, MEBEKEEZ LS ETCREORR 25 TH
FEDWBLTHBY, CORFAEEMRERFTHELEZEADND,

V. vulnificus AT 5 EFL LT, cytolysin (MilEEmER) . 7
057 —¥, AT 7R —E, RARYNRN—EREOBLOMKIRER, +
LT, Fe® CBRNRESFOFL—MAWTHEYTO T+ 7R EDNA
LBHTWE, ZOMEA cytolysin Z4W3 5 2 & ik, 1981 I Kreger &
Lockwood!®’ iIc & Wi & h=, Cytolysin 32T & 56 kDa OBAHEDOE W
BHET, MEE0IL AT o—- LV EEELEDD, EETRIFAIEAELT
B 3 m fiORE2SISEROMBERET 1141519 ZERY
RIADOKECEEST 5L, ARV BREhBREPER SIS DT, HED
EEANDORAK cytolysin PEELTWB LEZBRTWEYY, ATy
2 —Fik, RFIIVEBFT MY 9L (SDS) %2 EEBHRL KICABED RFY
WZIVIA— I BT 2., LEN> T, V. vulnificus & SDS Z#EmL =5F



#wECTE, 2oau=—0ABKCRFILPIVI-ILOERICELY halo 2
s, COMREZMALT, SIS 28 AERREHMAZRE N, REDEHK
OFELFAZBCHAEA TS, LAL, ZoBRIERzATHRL
DT, £LFZHHERD 2 VERERFL L TORBE LR EERHTHD, a7
7 —Eld 1985 4F Kothary & Kreger?® iICk UK xh, —HodikN
#EShTWD,

ST, AR EHIBRORG LS CCERH oI, Tur7—F¥L 2o
BHERFAREELZFZ2EH>TVWAZLRBEANOEETH S, LENST, K
EREwoTar7 —tEhnkETar7—EoRAICE > T, EEND
TuFr7—E-7uF7—EHERFONT Y AN Tahd b, 2RI EE
HaRBICHILEXIOND, L2AT, HMRAREME TH 2 Pseudomonas
aeruginosa X Serratia marcescens FEHEMMCTOF 7R QWL TWVWS, -
B ooWEToT 7 —Eid, EEICHED Th 382 OBREIEE 2%
ET50T, MEOREHELESERLTVWBIEZFZADA TSR 22 Ul
®. 5. marcescens OA4WETIF7—EBicBW Tk, N—F v VRF—ImE
AUV VAV —FoVREERACL, IWEZEEE THESEZZLIRESH
T2 249 ¥, vulnificus OBEICH IR TOEZRATOF7—E% 0
LTVaDT, EEiE V. vulnificus ORERTFL LT, HRHETOF 7 —
¥ (V. vulnificus protease : VWP) ICEFEHBHULEZ, £LT, VWP 28l %0
PERICEUTHIR LU EHKR, VWP A P. aeruginosa ¥ S. marcescens 4
H7ur7—EEKk Inl 3F2E80EB ur7—tETchrzLzBHob
I UE®D, &ilf, Kothary & Kreger®® % V. vulnificus QOB D S .
ZEORELETUT7—EBLHRDIL BT 2E&BETuTF7—E2BERL
E., EbiC, EEHERCZO WP AMEEEHL2 TESEIRTTHEIL 2R
HUEDOT, COETHE WP ICL2MESEBETTECBEBCOVWTRELE




HmREHRET D,

EOE Sy MOKEIC BT S MEEEETUEOBE

(ERME S & UERGE]
1) VvpP '

VVP GHMFERZEOMBAI S HEEE A~ V. vulnificus L-180 Bk ¥E%& |
BB =22, L-180 #k% PY £2#t (1 % bacto pepton, 0.5 % yeast
extract, 2 % NaCl, pH 7.5) T 37 °C., 24 KH#E L > (140 cycles/min)
BELEODOS, 7,000 X g, 50 ZHIOBELBIEEZITVERELEFR2ENRLE, K
o, B EWEZ M 30 A7 LY (Amicon, Lexington, Mass., U.S.A.) T
BREtR. 20 mM b U X —ERREEHE (pH 8.5) TFHEILL TS Wi Sephacryl
$-200 #5L (2by 95 cm) THILABEFToE, BOAEEZEFEICDOWVWT,
azocasein XI5 REHZE LEHEOS > E2EZEUL 2, 2 0 EIK
LCESHEZ 20 mM M) X —EMEER (pH 8.5) TE#E{LL TBWE Mono Q
HR 5/5 A5 2L (Pharmacia LKB. Uppsala, Sweden) iC¥&MUZEZ, 2L T, [
CBEETHSLZ2H®ELEDS, 0N 25 0.5 0 @ NaCl oERHBEESR
BEMT, BHEOH o= NaCl BE 0.3 M HEOSEEZENLE, BohE
RREMREIEBICERZATEY, KU P IY LTI RFIVERKE (PAGE)
2D R B TNC SDS FE T T PAGE (SDS-PAGE) *®°C 1 KONV RERLE
DT, ZOFRmERBHE WP LUTHEALE,

2) MEEEEOTEFERICHTI2HERA R I VHORHR

0.9 % NaCl BHETHIRLE 60 pmol (3.0 zg) . 20 pmol (1.0 xg) &

KT 6 pmol (0.3 £g) @ VWP (100 1) 28, $50iE, 1 pg Y7



YeRI IV (B, 5B, BA) LEALT, PH 5 % OINYATI
— (1 ml/kg) #BEL THBVWE Wistar REHES v b (180—220 g) O
FRICERBLE, 15 PHBEF2HASTLY, IEEAEITTELEZ LICEY
MERPOWHLUTEE, INYRATN——FIVTIVEESRICE THBRE
hEFaloBER2HELE,
3) MEwH

fE# Ml Sugiyama 7 T E7 T LERBHERE T T Wistar R
oy hoEELISSEELE, SEBELEME., 0.01 % TSMEFINTIY
2E0) YREHEABEREK (154 oM NaCl, 2.7 oM KC1, 0.9 nM CaClo. 6.7
mM koHP0,-NaoHPO,, pH 7.2) i 10° cells/ml OBEICR 2 & ICKRELE
RLE.
4) e 2RIV B KEEER (LDH) oEE

JEFARO SREK (0.5 ml) i<, 20—80 pmol @ VVP (10 x«l) %inx 37
C CRIRLE, 3 2, 4.5 nl OXGUEEHEREKEMARIGEZELEX ¥,
4°C T 3,000 X g, 15 PHELEEEZTT2E, TUT, BOohELELE
DA IVE% Shore HOHEKEKY TERL, EXXI VDX (£
ARIVEICHT D EEOLARZIVE) 2EHLE, Ebic, LELBRED
LDH #&#:% Roy SOFEV ICE->THEL . LDH oEERE2EH LE, &8,
WEDHEICIE, T 0.01 % Triton X-100 CHIEZHEL 0L, LH @
EHEEZHEL =,

[EBR&ER]
Zy bOERNIC WP 285958, BRI, WP oBEBICKFELTE
AR (Fig. 1) |, WP ICEF&E &M% TESEEAOH L LA
AENhE, MEBEEZTESE, KERFIESRITATI T—H—E L T,



BRIV, TV UAABIATNWS, 22T, WP 0MEEEMTENE
AICBIZLDATAZ—F—0OFEZRFTT D, £7T, fik2AA I
VHTHES Tz VERFIVOMREZRNE, TORKR. 1.0 pg oY 7
YE RS I VORKREST, MEHSEOTUEEA E<TASHh Fig. 1) .
E2AAIVOBEENTRRENE,

Fig. 1. Effect of diphenhydramine on the permeability reaction of VVP. (A)

VVP alone. (B) VVP mixed with 1 ug of diphenhydramine. VVP amounting to 60 (1),

- 20 (2), or 6 pmol (3) was injected into the dorsal skin of a rat, and the blueing
spot was measured at 15 min postinjection.

BEZAZI VR, EHEAROBRFICRELTSY ., EEME » 2 RBICIE
ELUTERZBHELESE, 20 id, BHMEEIRES WESE M
HTL< %, ZZTRIC, EXAIVOFBMRTH 2 BHMEREZ Sy bR
ASHEL, VWP & 37T C TRIRL., B 2AAIVEBR2HELE, F0O&
R, Fig. 2 KRLELD K, 30 BURNICHEBERAEZ Y &2 &2 I VA4
~pEnE, LAL, MAEEETH S LH oMfst~oRLZEExH
BASEDT, MEGEEzhTHRL LTS E,
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Fig. 2. Histamine release and LDH leakage from isolated rat mast cells induced
by VWP. Mast cells were incubated at 37 C for 3 min with VWP, and then histamine
release (@) and LDH leakage (Q) were determined.

LEARST, Iy bOERBICSEW TR, VWP oERMIICH S 2 BEEERIC
FoT, OARICL D LA I VERIFREH, EREILELIEII VO
ERIC & VBB B/EDSTEL 2L EX S hE,

[(F%]

V. wulnificus IC & 2 BHEICHS W T, MEHBM % TS #5 HTFAF,
KELESBEFBRLTVWDIEEZABI TS, BEIC, S. marcescens OB#WT 5
oy 7 —BIciEEEEE TEX B EAND S Z L NED h T 528 24
DT, ZEDZOMEIMWT 5 VWP ICHEBLE, 2LT. 20 WP 25y
OERICEELE L2 5, BRI ONIC MEBBHENTEL MR 07 LT
IVAMBANEBHLE, 22 C. ZOMEBEEAEOBEBICO W THRITL
Z. TORR, BBEOTTEERD, M XA I VA THIAH W EZ &,
BET, Sy hoBBELYSBELEREHREEZ WP LEET 5L 30 BUA

J— 1. () J—



CHOSBICE e ARAI VBENEZ oEZ LA S, WP A REMKIC Ea
fERL., 2RI VA FRL, FREESRTI D 2RI VOfERICE - T,
MEBBES TESHTWE LW EBEBINEL S hE, ‘
fEFmMEC BEERAL, EXAI VOB FERTIATFE., ZEALHLT
Wa, UL, 7O57—FiET 28E 30T hEEIL A 11929330
LAb, 20FTRTH, BALBPHROEY Y TOF7—H (£U VBRENE
HoRBRCHEDTOTF7—E) TH5D, ZhiIHL T, VWP THEL» S ik
SNEEBTUF7—F (In PEHERBCHAEOTOF7 —¥) THY, B
BERBEETH D, 5T, wFho7ayr7—BicdnTh, BAXI Vil
BXFRITIBEBIELAYHOMCEATHARY, LEFST, WP #%<
DTOF7—PCHBLUEBET, 5250, 2<ER2HMEOEBET, 2
RIVE#EEFBRLUTCOVIOPRBEAKOBENDETH S,

BIF FIEY NOEBICHBIT S MEEBMTIEOEE

, (EBMELS X UERFE]

1) AEB L UTHHE

U7z Ve RIIVEEM (HEE. BA) LVBAUE, SQ 20881 (5
I F K : pGlu-Trp-Pro-Arg-Pro-Gln-Ile-Pro-Pro) 8L U RErU TV 4
Y ¥ 2 — (SBTI) (&, Signa Chemical (St. Louis, Mo.. U.S.A.) D&%
fEH L 7=, Carbobenzoxy-phenylalanyl-arginine-4-methyl-coumaryl-7-amide
(Z-Phe-Arg-MCA) & prolyl-phenylalanyl-arginine-MCA (Pro-Phe-Arg-MCA)
& RTF KPR (EE, KR LYAFLE, ELVEY FON—FIVE
FHLICMBETLVAY VA ViE, £hFh Yamamoto & Cochrane DS,



Imamura O FESCICHE - T, Hartley REIVEY b (300—700 g) o Ifndf
FUYBBLE, O-YPMUTSD AR — (CTI) X Hojima & D FES
KCEDSOTERLE, ChDOEHEI, SDS-PAGE® iIC k> TH—ICHERL
NTHWBZLEHERLE,

2) MEFEEHOITUEER

V. vulnificus L-180 B EiF L UMD L WP (6—60 pmol) %
FH 5 % DTNV AT IV— (1 ml/kg) 2#EL TBWE Hartley REEMEE
VEY b (400-500 &) OFMENICEMLE, 15 MEEBEAXL Y, @
BHEAENTTELEZLICK Y OIFRPDRELTEE, NV ATV ——7
NI VEEKICE > THRE NEFEROEES WELE,

DIz B RIIY (1 ung) . SQ 20881 (5 nmol) B & T SBTI (5 nmol)
DHRERFTHHEICE, CHho0REE2 VWP LEALUTHRICE&ELE,
3) WP ic& BT LAY 7 LA ¥ DIEHLL

MmEFLAV I LAY OFEERBEANOEROETYMBPEHY VL 4 VOEER,
Uchida BOFHE®® 2HR LU THELAZ, 150 oM NaCl & T 0.05 % poly-
brene (Sigma) &% 20 mM MU 2 —EMEEH (pH 8.0) 1.8 ml I, EN
Ev oM (200 £1) & 0—200 pmol @ VVP (100 1) ZMA. =5,
MEEHRY 7L 4 VICHd 2EE TH D Z-Phe-Arg-MCA (KRB 0.2 M) %
wML 30 C CRELE, 2LT, MEHY 7L A vofEfic k> T, £E
MO E N TL< % T-amino-4-methyl-coumarin (AMC) &% 370 nm <3
FE2RNEEERET B2 LICLVRERICERLE,

) BRUEN-FIVEFBETRES LAV I L 1 Y OE#AL

200 pmol @ VVP (50 «1) % 150 mM NaCl, 0.02 % NaNs B & 0.01 %

JIVMFEBTNTIVEED 20 oM MU X —IERBEK (pH 7.4) 950 «l &

— 12 —



B&LE. ZORBHIC. N— I VRTFOBEILERANBHE IR, N—F
<Y ETF (200 pmol) & Pro-Phe-Arg-MCA GR&BE 0.1 M) | T L H
DIV AVOEELEZREANGBEICE, METSLVAHY 7L 4 > (180 pmol) &
Z-Phe-Arg-MCA (0.1 mM) ZinA., 37 C THRIELE, ZLU T, ZhvooHYE
ALERFEEN TS MC OF% Kato D OENEEE (BEKEEK 380 nm, %
YR 460 nn) %7 IS - TRMICRHIEL =,

[EEBRER]

EIVEY FOEBIC VWP 2BELEBEICH, Iy NOEBOBE L AR
oy BRI WP 0BEICKEL TNEEEELN TEL SAESERE
., LALERAS, Sy hOKRBOGBELERRY, COFAICREAEAI Y
RIZLAERMREN LRI OE, 22T, 82— DDAF4 ZT—A—-TH5TS
VX VOREEAEBEALNE,

ToVFzviFd. NI VERF-REA) IV AL Y —-F2 U ROERELC
FUELEEND (Fig. 3) . ZOROEHILORDMOBREE, NERO ML
BORBBEETEH 2N I VYRTFOEREADERTH D, RIC, EHER
N=FIYRFD, METL AV I LA v ERESRL, BEOH MR
DUAVICE#®RT D, ZCOMmEHY 7L 4 2k, positive-feedback FJICN—
FYYRFEEEHICE#RT LS —FT, §4FEI= ) - UhnIsU%o
YEGUHET, 2oy BEhET SR oy AR NEEBETTER T T
by, MPEOHEOMEIORH EFIERZT, LHALENS, TS5TUF=
ik, BEHoORIC, PUyOAT U VERBREL CCANLRFIRTIFH
—E N IC&oT, REELRRTIF RICHBREIE, —FH, BERBEN—-FT Y
HF, MBPEHV I VA VBEC7UIAT VY VEBRBROBENREER L
LT, Zh¥h, CTI, SBTI 2B TNC SQ 20881 AHIvhTnwd,



Activated Hageman factor «———— Hageman factor

vl—CTI ~4— SBTI

Plasma Prekallikrein —————— Plasma kallikrein

—— SBTI

High M. W. kininogen — Bradykinin —— Inactive peptide

sQ 20881}\_
carboxypeptidase N

Angiotensin converting enzyme
Fig. 3. Schema of Hageman factor—plasma kallikrein—kinin system.

CTI. SBTI 7Z & Ufic SQ 20881 &, wW¥hb VWP 0EBAE:2 BT OENH
(azocasein ICWT 2 HMEN) 22 ICEL<BB2 52 h 2k, £Z T,
EIEY hOEBICBT 2 MEEBBEOTEERIC, 750FVABELT
WBEOMRATIRFTOFELLT, ZhbOlERI% WP LEEUTHEN
CEELZOMEEFANE, Fig.d IRLELDIC, WP o EFEEMETUENE
ik, 7953V EHORWRTFRENBRTIMETH T I IOATY
S UEBRBEREOEE 2HET 5 5Q 20881 (5 nmol) OEKEEEICE ST 3 &
PEgRaEhE, #ic, BEEOTEERR, TV F_ V2 EET HBRT
HHMPEHY LU A VOEE2HES S SBTI (5 nmol) K&k o TRIEFTLEIKC
Wavh (Fig. 5) . EEIN-F T YRFCHTHERFTHS CTI
ERE STk 50 % AR hiE,



Fig.4. Effect of SQ 20881 on the permeability reaction by VVP. (A) VVP alone.
(B) VVP mixed with 5 nmol of SQ 2088l. VVP amounting to 60 (1), 20 (2), or 6 pmol
(8) or saline (4) was injected into the dorsal skin of a guinea pig, and the blue-
ing spot was measured at 15 min postinjection.

Fig. 5. Effect of SBTI on the permeability reaction by VVP. (A) VWP alone.
(B) VVP mixed with 5 nmol of SBTI. VVP amounting to 60 (1), 20 (2), or 6 pmol (3)
was injected into the dorsal skin of a guinea pig, and the blueing spot was measured
at 15 min postinjection.



RIS, BIVEY holdfic, VWP LAY VL A4 VICKHT 2 ENERELE
(Z-Phe-Arg-MCA) %Zfnx., METL AV I LA Y OEHBENDERLZBERN
BRPHETHRNE, WP 2HEMULVWES, EEALO AIC OBEERRZDTH
THhok, UL, WP 2BEMNT 2L, WP BHICEZOEE2 BT 21EH
ARVWICEIPDBT, FED AMC FPEEAILHEFHEL, VWP OFEMICE-T
MBEFLAY I VA UHFEEOHEIMBAY I LA VICEBENTHBEI LD
mreht (Fig. 6) . &b, CoMmPHY /L4 v OELEEHIE,. MET LA
DIV AVERTIHRT 90 % N—FITVERFIHNTHHET 70 % HH
EaxhE, £oT, EVEY FOEBICEWTIE, MBSO TTEN, N—
FIVRTF—MBAV I LAY —F Y ROEHLCET VT VWS Z LHEL
RREhE, | |

0.4 F
0.3+

0.2

AMC released (nmol/ml)

0.1 |-

0 1 2 3 4 5
Time (min)

Fig. 6. Activation of plasma prekallikrein by VVP in vitro. Guinea pig plasma
(0.2 ml) was incubated with VVP amounting to 200 (@) or 100 (M) or with saline
(A) in the presence of Z-Phe-Arg-MCA, a substrate of plasma kallikrein. The amount
of AMC released by degradation of the subtrate was then measured.




Z2C, BEMTTEOBEL LUHBIICT S ES. BIVEY b omEED DN
— I VRFLMBI VAV IV VEBEREL, 2hSOREBEN WP OfF
Ak iEHBICEREAZIIRELE, N—F Y YRFHBWIIMETL K
JI7UA V% VWP LREBU, siEOEHREANDEREZ BHAICHT 5 BR
RWLEEEOSREZEBTDIZILICE o THNE, 2OER,. MFORIBEL
b VWP OBMICE > TEER2HMTEBHED ok (Fig. T, Fig. 8) .
LAL, WP BEITCRELLOERBOAMENEA o=, LEDNST, 20K
B, N—FIVRTLIET LAY I LAY OBHB, WP ic &> CIEHE
KEBREhEZLEZRLTVS, ‘ '

300

200

0 1 2 3 4 5
Time {(min)

Cleavage of Pro-Phe-Arg-MCA (pmol/min)

Fig. 7. Activation of Hageman factor by VVP. VVP (200 pmol) was added to 200
pmol of purified guinea pig Hageman factor in a total volume of 1 ml in 20 mM Tris-
HCL buffer (pH 7.4) containing 150 mM NaCl and 0.01 % bovine serum albumin.
Immediately after addition of Pro-Phe-Arg-MCA, a substrate of activated Hageman
factor, AMC liberation was measured continuously at 37 C. (@) Hageman factor
mixed with VWP. (O) Hageman factor alone.
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Fig. 8. Activation of plasma prekallikrein by VVP. VVP (200 pmol) was added
to 180 pmol of purified guinea pig plasma prekallikrein in a total volume of 1 ml in
20 mM Tris-HCl buffer (pH 7.4) containing 150 mM NaCl and 0.0l % bovine serum
albumin. Immediately after addition of Z-Phe-Arg-MCA, a substrate of plasma kalli-
krein, AMC liberation was measured continuously at 37 C. (@) Plasma prekallikrein
mixed with VWP. (Q) Plasma prekalikrein alone.

ZhDORKREDS, BILEY POEBICBWTIE, WP EI—8BRN—F<
VHRFOBEHEAOTHRICIA, MBETS LAY VL4 VB EHRBEICERZES
EPOIIFHLWEBEICL->T, N VY YRF-MmMAHV I LA, Y —F=VFR%
FEHlbxE, ZOBBL UTEAZATL 2T VofEACE- T, M
TEEMETESETWEEEIO NS (Fig. 9) .



VVP

¥
Activated Hageman factor <——— Hageman factor

Plasma prekallikrein ————» Plasma kallikrein

A
VVP

High M. W. kininogen =——— Bradykinin

Fig. 9. Activation scheme of Hageman factor—plasma kallikrein—kinin system
by VVP. :

(ZE]

VWP 2EJLEY hORBICEELEBAICE, 7y FOREOHELRERIC,
ERMONICHEOEBESTTELE, LAL, Iy FORBOBEGLIEER
Y., BEBBTEEAERE A I VA CEIAShARDoE, EILVEY FOK
BoBE, CofRRmMERAY 7L 4 Y OBEERTH S SBTI TRE|KLHAL
h, 7Yy ISATF Y v ERBROBEANCE 3 FAEREEEE, 25
IC. BIVEY bOIMEEIC VWP 2EMNT L, MBETLUAY I LA VAEER
THHMBEHY I LA vicE#REhE, 22T, NI YRF-MEHY Y
LAY —FZUROBEHBK & 2 EEBHETEORENZA b, BEC,
S. marcescens OE&BT T 7 —H (56 kla TuF7—8) &, ZOREE
AL CMEBEHEE TESEZZLHAMBAT S22 56 kla 715
7—PoBE. N—FIYRF-—IBEHY IV A Y —F=UROEHEALZ. N
— I VHRFEBRESBLCEHEN-F UV RTFEEETDIZLICETVT
W32, LEAFST, BREN—-FIVRFICHTIHERTHS CTL 28
HLTHEET DL, 56 kDa Tus 7 —FomEERETTEFATR2ICHL



BH 52329 VWP OB CTl oBPEEZRHLED, MEH B TEE
FIZmaric LAMEsh$, WP A 56 kDa Tusr7—tL dBh 2E8IC
FOoTZOREFEHEALLTWEILE IO IE, Z2T, ENVEY ML VUK
BUEN—FFTYRTRLCCmMBEI LAY I L4 Vi WP 2fEHSBE,
TORR. WP B AFORBERZEHBIICEHRLE, LESST, BIVEY b
DEBICBT S WP OMEEBETEOBEL LTk, N—FYVETFLM
BILVAVI LA Y OWF 2 ERBAERIEZZLICE>T, N—FTVH
F—MBEAV VA Y —F= U ROEEAMESFISEIL, BEEATLETS
X VOERTMEBEN 2 FIES RS LV OBEIEIS LS, DFY,
SHETRIC, NI YEF-MEAV VLA Y —F 20 FROEERILOB
BEBE. N Y yEFOBHAN—FFI UV RHFANOEBRTHELVDNT
WEA, VWP BTV AV 7L A4 Ve ERRICERIEL LV OHFL VB
KEoTIZoREEMHILT S Z LARENE,

EZRIYoNBHEETSH 2 REARO #ENRICHT 2REEIC3EED
$2%, $abb, Iy FOEFHERIEEELN L, BELORTICES
FHCH L TIHEL, BENZ2EZ LLAXI V2 BETS, ZhicL T,
TIEY FOREEHEBIICEEIE Y, —F. V= I YRTF-MmEAHY 7 L
A Y—FUREBRUTCVWBRTF N YRF. MESLAV LA,
BATEX=)—FY) omBEBRECHEENH Y, Tobb, EILEY
POMPHFCEOVTAHORFEIEREICEENATHEAN, Sy bomiETcikz
NOORTFOREBEEFEN, LENS>T, WP BeXAI VL2 FERT 518
B, ROUTI, Jo99FVoEEREEHASE BB LIC & > TIEES
HE2INESEITAED, IYNEENLEYINTR 2 DOBBORZEORE
BAEZNTHhER->TWEED, BESAEBEBETHEOBELN —FICRoE20
THA9,



BAR

VWP 25y BB VWEEILEY NOBENICEBT S L, BbiCBF0BE B
ATUHE U MRS A MENNRHELE, 20 VWP IS &2 MEFEMETEDOE
BERBTLE, TORKR, VWP IERERICEZENRE25X, E2AIV 0%
EEFERTIEE, BLC, N—FIVETLMET LAY ILA YV OTED
BIBRARZ EERICEREEIZLCEUYN—FFY Yy RF—MEH VI LAV —
FoUROEHEAZEERITLEVOHFLVEBELICE-> T, IEEBHESTT
HEEHEDZZEAREIE, :



# 2% V. vulnificus protease IC& 2T IV F= v DFEL REHL

BLIHE FFam

EIETRAEELDKC, ELEY POEBICBVTE, WP BN VHE
FROCICmMES LAV IVA v, TRENEHREN-FT VY EF L mER
YOI UA VICERSEZZLICEY, N=FITYRF-—MEHV /LY —F
—yREEEAL TNEEEE R IEE TS, COBHEEN—FFTUYRTFH D
WEIEEHY F U4 VEELEY hORBCESLESS, ZADORETICE
B MEHBEOTEL. ERKNOTI SV HRERTH L HVRFS RS
FH—E N LHEUULEEREREE 2> TV T ARBHEKRD A VAR F AN
FF4—+¥ B (CPB) 1.8 U OEKHEET 90 % LAEMHlchz4 42, 22
T, VWP IZDWTH CPB %R EMEF LA, CPB (1.8-8.7 U) & VWP ool
CEBETEERCELBE2Ex dbok, £, WP i CPB 2 A KEH
L3 2EEDRDO B2, £oT, COFEORRLL T, WP AES
DIERATIS X VEBUAEHEL TV B I LATFHEAEDT, 20
BECEHCoLRCHAL TRFZETE,

B2ET TS IXF-VORMREREMAL
(EBRHES & UCERTE]

1) AE
TVXZVERTF FRFOBEZ2ERL, ¥—EV YV EeESF AR



7FF X —Bit Sigma Chemical LY BAULE,
2) Tovx=vonm

T5%=> (100 nmol) & VVP (0.3—10 pmol ¥72bH 15—500 ng) %
50 mM b U —SEMEEE (pH 8.0) T 30 T, 30 HHREL. HROE
BB RYVEDP THELE., B, 795FovoiBerEEra
YRI5 74— (TIC) THRALE, Tabb, FEH G £ 2SUA5L
FU—MCARY MU . -FR =)L : B8 : K =2 :1:1 TREBL,.
ZVERYYATIU—CoBERELE,
ﬁ—%uﬁyata?txﬁ?ﬁ—ﬁmfaﬁ#:yﬁﬁﬁm%%Néﬁé
.1 g o7asF7—E% 100 nmol TSI F=v & 30 C, 30 4r[H
REL =,
3) I VF=yomEEBETEEEICHT S VWP oghE

T5TF%=Y (5—20 nmol) & VVP (10 pmol) % 10 mM bV 2 —IEMpEEHE
¥ (pH 8.0) #T 30 C, 30 HHREL. FH 5 % TNAYATIV— 28T
LT Hartley REEHEEILEY b (400—500 g) 0EBERNICEREL =,
15 pBEEEHAELY, IS0 vomEE B2 ESE2EHICLY
BREh=FaHOERE/EL L.

[EBER]

TS5Tx=vE WP LRERTZL, WP OBECEKELTISSXo UM
AREhi (Fig. 10) . EBIC TLC CRHFILELZ A, T3 Y%=y Rf=
0.33) SUShOWE (Rf=0.46) RIS hE, KIC, VWP LEEBEO TS UF
SURENEY NOEBICHEELE, Fig. 11 KRLEEDIC. T5U%=y
OMEBEBEZTESEIERRIEZELLBPLTBY, WP LOREBICEST
ToOFoUARERbchEZ LRI E,
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Fig. 10. Hydrolysis of bradykinin by VVP. VVP (0.6—20 pmol) was incubated
with 100 nmol of bradykinin at 30 C for 30 min, and the degree of hydrolysis was
measured by ninhydrin method. (@) Bradykinin incubated with VWP. (O) Bradykinin
incubated with phosphoramidon-inactivated VVP.

Fig. 11. Effect of VVP on the permeability reaction by bradykinin. (A) Brady-
kinin alone. (B) Bradykinin incubated with 10 pmol of VVP. Bradykinin amounting to
20 (1), 10 (2), or 5 nmol (3) or saline (4) was injected into the dorsal skin of a
guinea pig, and the blueing spot was measured at 15 min postinjection.



LAy Miyata B** 4% &, Serratia BMIEOELET 3 ERB Tus7y—+
(B FARTFHA—E) KTSOSX_ VLRI AN L 2HEL
TWd, ZZ T, BESFARTFH—E, v i, Midko&B ur7
-FWD%mem”F&éﬁ—%Uyytjhf%\75§#:)®ﬁﬁﬁ
HzHRNt02BYE TIC TRALE, ZhbOE&BTur7—EH 735
ZVERDRUED, SBEDRIELRSTWE, $hbb, TIC HHCB VT,
Y—RYTYORMEWE WP OSREWLFECME (RF=0.46) ICBEHL
EX, ESFARTFHX—-EONBRPIBHESIER > TE (RF=0.55) .

(Z%]

WP BT75 V%= VEARE BRI MEE SN2 EZEZ TuTF7—F
THIW, BESWETIOX VR R EHLENRTF RCHBRL ., MEE BN
DICEMEAE BCHBL TV B ZLBREAE, ZOZ L, WP FHAREE
ELTHATEDRRBEZRLTWS, BIAE, WP KRV ZFLY YY) a—
VWeEDBaFLeweRkeasds L, MENRBEECE>TNA-FIVRT
PIMBT LAV I LA VR DB TROBABCH L TRIEATERWITA
Eb. MKW REENPRENVESTEBORTFRTH 2T FovicHLT
FIEHTEZ2BRICEBMiTES B LARY,

ERTuT7—Eidk, FEBERECESTVT 2 20V I—TickRTcEs,
TR, Y—FBUIVICRFSQHZEEBREMIRL, BKE7I VB4
IVEPOBERRTDIIIN—T*® b 2SFARTFHX-PIREShS
EHARREFENT N =T 4D 55, WP &, Y—FEUSVORBTH T
—JICHNT 2MEMRHEEMNTH S phosphoramidon THHEE Hh20-25 =
TV—TRBENEEREE 2 MM LUE, ZLTSHE, 755 %o vicHd 3
SEREAICELTS WP L9 —RY Y VCBVWERDO A EDE, LENS



T VWP B —BYSVERUCIN-—TICRT 2R Tur7—ETH2 L%
Abhd,

FEIH A

TSTXVEEREEMH{LEELZTuTF7—ETH B VWP KK, RN DE

H., $4bb, REOBEERATIT—R-THDTVF_VedEL., £

O IMEE B TTEENE 2 ML 5 EAbH - £, DFV., VWP BmESEES
OFEEE2ACHSGTIETFLUTHEBEL TWS ZEARENE,



B3IE HAEAO V. vulnificus protease IS % RiEH(LETF

BLIE F®

BRICRANTELEDIC, WP BRED AT T2 —%Hx ¢, IE5H
HETESEZTOT7—ETHE, LALRHD, Sy NEELEY PT
NOBWOERNICEELEBEICH, WP BERMONICAERLEATLE
W, RNEEES 10 42 BB LARATE, WP CImEE 82 TESE 5T
HEFADL AL oE, TOLDIC VWP PEERTCERELEZ LY, nEE
S WP IS & RIEHALEFAEEL TE Y, WP offick > Tl®E D
BEREPNTTET D, CORFAMBE/MCIEL TET WP 2REMHILLT
WaseEZIHME,

WA O MEHICIZ, 2EHEOTOT 7 - ERERILEFIEEL TV 5,
LAL, HEOEETZ2ERTuTr 7 —-CIcH T 3 BRN LR ERLEF .,
WThOWABWO ML S S BEILTHRYL, 2T, b homifficEia
B (2—4 ng/ml) CHFEELT WS a—270a/7uivy (a M) . 578
180 kDa OFE—HTa1=v b 4 BEILEREA TS 700 kla DEAREE
HETH%% 4%, CoBHER, AR Tasr7—8 (FU TS,
FEMY IO VR EDEER, RER—BER—FoURICEEL 2
o7uFy7—tE, VIYV-LoFarFy7—ERy) 2k, B0k
H7ur7—f BEHTauTF7—-ELE) £ 1 : 1 OFENVHTREMSLT
LHRBREFTH D45 453052 g, N IL&BTUT7—FBOREEICIE.
¥, BTy FOFHRMEICHEL TWD bait region LIEEL T
BHON, Tur7—BickYiBich 2 BENSH S, 2oL i gL i



Y, aes M FFOBENEL, TuFr7—ESFAa M A FRHICHYRAZE
DAREHALE 2484950 5F Y| o, M ICkdTaF7 —EoRiERL
RMAHLREECESWTSY, TuFr7—EoEtdol oy ranTl
EODTTEEN, LEFADT, AEHEMILENTHEIRE (e M ICHYIAE
NTWBHRE) TH, 7Tor7—EBRIAKEZFZZTLRVWESFEOREE IR &
KBHRTEDL, —FH. o OWMABHWOMPELI>H, EhDa ¥ EHER
WE LT —HOBHENBEEINTEY, o —I/OVOTY VT 73
J — (a-macroglobulins : a Ms) LRI TWNAH49535:54  “hE
HEb b Mo e ¥ LAKOBEBICL >TEEROTOT 7 —E2 REHE
ftcEs,

FRBRHBIIC, B b, TELVEY MBLUTY boliiE2HWT, miEHo VP
AEHLCAFERRUEER, WTHhoBEWEICSNTH TR 700 kDa @
B TEORFOHN VWP OFEHEZHAHLE, LAd, & MNAROHEICIE,
e N ICHT BHATMEES FHUET 5 L, WP 2 RERILT 2EAN LD
hE, &oT, MPHICEEL, KHNTEEL Twa WP OREREETF,
a Ms THLWEHEIBIRBEINE, SOETE,. a ¥s A VWP ORER
{ERFTHLHILEZHLACTEIED, £T, JVMEFDa Us IKBETIHE
HE (a-macroglobulin : a M) THBa- N 2HWT, VWP OARE#(L
ZTOBBCELTRFZ2ToE. RIS, BLEY PCBWT, BILEY bl
e N THar7a7VIIy (MA) B, BERICEESLE VWP 2REHE
ftL., WP oz EANTHEIL TS Z L 2B M UE,



F28 UIm#a.—<v/O/aJYUvIicks V. vulnificus protease
AEHEL

(EBRMES & CER ]

1) RES & C#E

TV e, M IiE Boehringer-Mannheim (Germany) & YEEA L. & FiEEIC
EEDOH 2 a- M ORBE% Swenson & Howard OHFESD ICfE-> TERBLE,
Azocasein & elastin-Congo red (% Sigma Chemical, carbobenzoxy-glycyl-
phenylalanine amide (Z-Gly-Phe-NHo) BERTF RHEEFLY ZhEFHAFL
=
2) VWP o¥EHRIE

Ty bMBETEINEY MOEBICBIT 2 MEBBHTETEERZ, S12cR
NEFBELCIYRELE, I-Gly-Phe-NHx 1S9 2 4 MRIEH: (peptidase ¥E#:)
(& Morihara & Tsuzuki QFHE*® > THIELE, WP & I-Gly-Phe-NH,
(RREE 2.5 nM) % 300 1 @ 50 nM MU 2 —IEMEEK (pH 8.0)
T 30 C, 30 SRR LEDS, T00 21lOXEUEY T BBEEK (pH 5.0)
EMATRIG2ELRS, REOSMOBRELZ= VL RY VY CERLE,
Azocasein I3 2 pMETEME (proteinase ¥E#E) Id Kreger ¢ Lockwood O
FE®P 2—BHRUCZMUELE, $8DB, WP L azocasein (1 ng)
% 600 £1 @ 50 mM MU 2 —SERMEEH (pH 8.0) T 30 C, 15 palizikhs
BLEDSE, 5 % MUTTIVER (1.4 nl) 2MARGRELRSEE, Kic,
ZORIEHE 1,000 X g T 5 SRFEOBEL, BohiE EECEE0 0.5 N
NaOH % jnA 440 nm B 2 RHKEE L PEL £, Elastin-Congo red 7
5 MG (elastase #E#E) & Kothary & Kreger MFE:2® Icft-> THIE
L%, WP & elastin-Congo red (2 mg) % 200 «1 o 50 mM kU X —iEkp



EEHWE (oH 8.0) T 30 T, 3 Kfil#lkL > (180 cycles/min) LA S RiG
LEk. 2LT, X LEEBEEZ2MARGZEIEE®EDS, 1,000X g TS
SREEOHBEZ2TRVESHELED 495 m KB TR EEEZAEL =,
3 v ma. Mickd VWP EHEOHSE

VVP (100 pmol) & @, M (0—150 pmol) % 0.2 M NaCl &L 30 mM KV
2 —HREEHK (ol 8.0) T 30 T, 30 HHREE, BoTWnd VWP OF
HEHELUEROEERE2EELE,
1) a. M-VVP EEEOFH

SZENEBD VWP La. M % 0.2M o NaCl 288 30 mM U R —iEREE
& (pH 8.0) #T 30 C, 30 FRHRILE, 2L T, EEGHROBE = BER
T3EH, ISEO—H (200 1) % 50 M U VEBEEHHE (pH 6.8) TEH
LU THWE TSK G-4000 SW AF L (EV—., BX) KERMLTTIL58E%
fTor, #U T, &0HEHO 280 nn iICBITB3HNEEDS LU Z-Gly-Phe-NH> I
WY BEEEAEL =,

[EBHER]

1) vom#fa, Micksd VWP EHOHE

BEATFROEECH D elastin & casein KT 2 40MRiEH: (elastase {E
#£ & proteinase {&E#E) o M OBRBICKELTHEZN, WP L a2 O
EIH 1 ;0.9 CHEHRE ST b—IcELE (Fig. 12) , COBERIKS
VT elastase {EHERIFIEFR2CHAD LED, proteinase ¥EHEF 15 % &
ER-oTuwE, ZhICHU T, Z-Gly-Phe-NHp IC%3 % peptidase {EHEITB
FEDa, N THE<HEZ ALY, FLETRANELSIK, WP E5Y
FPOEBICBVWTIREAAI Y 2E@ZE, ELEY FOEBCBVWTRTS
VR VEEREEHLEIEIZLICL o TMEBEEETIESES, VWP O



MEEBHTTEEESE. v b, BILEYNEBLLOEBOBEICH, 2N
BOa- M T 90 % UEMHEXHhE (Fig. 13) .

80+
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Molar ratio : a; M / VvP

Fig. 12. Effect of «o M on the protease activity of VVP. VVP (100 pmol) was
incubated with various concentrations of a> M at 30 C for 30 min, the residual
proteolytic and peptidase activities were assayed, and the inhibitory rate of
elastase(@), caseinase (A), and peptidase (M) activities were calculated.
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Fig. 13. Inhibitory effect of a- M on the permeability activity of VWWP.  VVP
(100 pmol) was incubated with various concentrations of @. M at 30 C for 30 min,
the residual permeability activity was measured, and the inhibitory rate of the
activity in rat skin (@) and guinea pig skin (A), were calculated.



KIS, VWP La, MZ1:15H50E1: 4 DEIET 30T TREL .
B> Twd VP .0 proteinase {EMZBERMICHIZELE, ZORKE, Fb5
- OEBIVHOGEICH, WP OEHIE 1 FURICHESN, a2 M & VWP oM
EEAMBO THWZ L REhE,

2) a M-VWP HEKOBRE F otk

WP LaMZ1:1DENMTEALT, 30 C, 30 HHFELEDS,
TSK G-4000 SW # 5 LICEMU THILABEITo =, Fig. 14 ISRLEL D IS,
ae M (280 nm ICBIFIBIEEINRAL RBAE) & VP (peptidase FEHEMN
RARL 2 HNE) PRAUSBEICHEHBLEDT, e, VWP BEEEIEBERE LT
WBZLARENE, £k, HAKORBEM (32.1 4) & native R, 1
DORFFREE (3.4 ) L YUBHPUBL, @ H-VVP A native L ap U
FTFEVBPLav T FEBRELTWSZ LERELE,
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Fig. 14. TSK G-4000 SW column chromatogram of @» M incubated with VVP. The
a2 M (500 pmol) and VWP (500 pmol) were incubated at 30 C for 30 min, The mixture
was applied to a TSK G-4000 SW column equilibrated with 50 mM sodium phosphate
buffer (pH 6.8), and the column was eluted with the same buffer. Five hundred
microliter fractions were collected, and peptidase activity toward Z-Gly-Phe-NH. was
measured. Symbols : (—) absorbabce at 280 nm, (@) peptidase activity.
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KIC, SDS OFET Ta: H-VWP BEAROERKE 21702, o  O&Y
Fazy MIFREE (B25< bait region) THEEHhTHBY., a M D
Y7oy b (185 kDa) ICHYETANY RAMWHLU, 90 kDa fHEICH L LN
Y RABREhE, EBIC, a I-VWP EHAEKD peptidase FEOFHEER
1ok, BE&HKD peptidase {EHER, B TFROARTF FEOEERTH
% phosphoramidon TRHEZLED, BH4TED It A TEAA LK
Mol

(E%]

WO MBEHICEHRE (1—4 ng/nl) CHFEELTWDa Us &, TaF
P—Ez2z4FRICHYARZLICKY, 2EHE0TuF7—E2 1:1 0F
IWHTCAEHILT 2 TR EATFTH H45 4250 oFY, o Us ICLBDAE
HikoBEICE, 7ur7—EoEEFLETuy JEh T ARVD T, RE
ELEhTOTH RS TROETPHEN L GRUGTE 545 49 50:51:58:59
LALRAS, BOTEOEEDHAKICH T 2 G ISR EEICLYE
ULSETULTWNZ8:49:50:51.5%:54 SRl gYffiffhda s DAY IN—
Thda M 2HVT, WP LoOHEFHZRILEEER, 80 FEOXE
(elastin & casein) IC¥3 3 WP ONBEHEEENED . N THE2
hEN, BEXTEORETH S 1-Gly-Phe-Nlo ICH T2 S RIEMIIHEE L
BhokE, E5IC, a M LEEEEDLSTWS VWP @ Z-Gly-Phe-NH, 1=
N o MERS, XRTF FEOHERTH2 phosphoramidon TEHHA B H
EN, BOTFED Ig6 fikcldhRichidoE, ThHoOBEE, WP &
foF< oFaF7—ELRLEDIC, e ¥ FTFHICMYRAETHLTRERL
EhEZkzRLTVWS,

e Micka 777 —EORYARCE, a M 0FFTI=y bD bait



region QYL FORICEZSa N FTFORBREOEMNLETH 543 4%
500wy mia. M & VWP OEAKRDBEICH, a: W FTFICHBEOEAD
gExhEoT, yomia. M IC&k5 WP REELOBEL O TOT 7
—POBELRALTHD LEIDND,

B3EW ENEY MUEIIOPIVTIVICE D V. vulnificus protease D
Ve ol

(ERTE B & CERFE]

1) BEY M#Erfo VWP ICHT 2 REHICET OB

Hartley REJEY b (400—500 g) XV EINLZMmiEZE M 300 A2 TL
~ (Amicon) TBMELE, ZOBHEWE 20 oM MU X —EREEK (pH 8.5)
TYEEL LU TS WE Sephacryl $-400 A5 2L (2 by 95 cm) ICERIMUL TH IV
AlEEFToE, BHEICDWT VWP @ azocasein ICHT 23 MIEA2HET
BiEME (WP RiEH{LRTFERE) 2WEL. 24F& 700 kDa OREHILEF
EHEAS-ESEE2EINLE, COBMUESEZ 20 o b Y A —ERRER
¥ (pH 8.5) TY#E{LL TH 7= Mono Q HR 10/10 % L. (Pharmacia LKB)
CEmMLE, 79 0%2EUCEERTHEE, 0 M 25 0.5 01 o NaCl OER
HREAREMT, BHELTEEAAEHLCEFOSEEZERLUEZ, KIC, 20
SE% 50 i U EEERK (oH 6.8) THEHLL TS Mono Q HR 5/5 %
F v (Pharmacia LKB) ICERMUE, £L T, AZL2¥ELEDL, 0N B
5 0.5 1 @ NaCl OERBBEIR %, T, FEELCETFEE DS -~ Nall
BRE 0.3 M fHEoE%EBIRLE,

BohERKERE, REFERKTTEETILEY MNIEETHEICHT 24



K (Sigma) XU T7IVT I VEEBICTLRER 2B L. SDS-PAGE®® Tk 180
kDa DHEIC 1 KONV REBRLE, LEAST, BRLEEINEY bl
e WP ST 2 ARERLEFE, o s KBTS 270773y (M)
SO TCHHILHPHI LR EDT, ZOBEREFEE A L UTHERALE,
2) MA ICHT 2 HiAORRE

BRUE MA (1.0 mg) 2% B0 Freund L7 Y a/NY b (Difco Labora-
tories) LEALT, VYXoERETICEELE, 2 AL 4 BRERIC
bRBOFECHE TICEEL, EEE 5 AMRICHRLE2EE. Z0OH
MBS 40 % BHICRD LD ICREB7 YT UL R MA, 186 2@ % BB
BL, MA ICHT 5 Ig6 HitkL LTERALE, S5, BohE It RO
— i3 Fab HAEBOEDICHALE, $2b5, 166 Fidkk 20 it kU 2
—EREEH (pH 8.5) TYE#{LL TH W Protein A superose HR 10/2 X
5 L. (Pharmacia LKB) ICH&ZH, 100 nM 7 = Y EREEHK (pH 3.0) THEH
EHE, RIS, 10mM U UBEEKR (pH 8.0) KL THEHEfToEDL, N
XA Y (1 mg/100 mg of IgG) & 37 C T 4 FEMMEERL . 186G % Fab WiFr
KLz, Coltws s > —E Protein A superose HR 10/2 H5 LICH
U, RELo Iet & Ig6 @ Fc IF2MYBKRWE, 2L TESLERR
% MA X9 5 Fab Hifke UTERMLUE,

ayha—)b IgG & o Fab Wi 2R8I a5 61CiE, 0.9 % NaCl &
WrERD Freund RE7 V2NV e BAL TS XOERE TICEREL =,
3) MA Ik 3 VWP EEOMHE

VVP (50 pmol) & MA (0—75 pmol) % 25 mM ~ U A —sEEEEIK (pH 8.0)
BT 30 C, 5 SfRELE, ELT, BoTWd WP OEILEY POKRE
IC BT 2 MEEBETTEEME, azocasein ICXd 2 MiEH: (proteinase ¥&
) . B&U, I-Gly-Phe-NHy IS 9 % 43RG (peptidase &) 2HEL



=
4) VWP fEHHICH T2 MA o HilkD R

MEE S TTEERICNT 2R 2 RE T 2HEIC K, WP (0.6—20 pmol)
% MA ICH9 % Fab Fidk (20 pl) LEBAEL. FPOHINY AT I —%FEL
TBVWEEBNVEY hOBERERNICEELE, TLUT, 30 ABICFAROERE
EHELE,

MEEHU I U A VOEAERCH T 23EZFNLIBEICE. EVEY bOD
Mg (100 1) % MA I3 5 IgG Hidk (30 «l) & 4 °C T 20 #HRARRER
LT MA oE#EEWxXEDS, 0.9 % NaCl & 0.05 % polybrene (Sigma)
ZE0Kk@wLE 20 M PY X —ERREEME (pH 8.0) 900 21 LEEULE,
ZOESEWIC VWP (20—60 pmol) 1AV /L A VicHT 2BENLRE
FT#H5 I-Phe-Arg-MCA (BHEBE 0.2 mM) 24, 37 C T 10 #HRERE
L, 2UT, AV IV A YOERICE > TEEISBEELE AC O
% 370 m KB ABRIEEWET 52 Lick YERLE,

5) ME S O B

VVP (200 pmol) ZEJIEY FOEFPHEAICEEL., 15 SERICKEFEHEL
Y, MEMCBEL CEEBEZERU E, 20T, —RITBEREERBE
& VIRIERED MA OBEEERUE,

6) MEFMBHIED TSK G-4000 SW AT LiC&k 240

mEMBEIE 200 «1 % 50 oM Y U EEEEHEBE (pH 6.8) 'C“Slzfﬁ{tL'Csz\
7= TSK G-4000 SW A LICEHEMU T IVLABZIToE, £ LT, VWP ICHY
D2AFEHAAFERET 2HEICIE, 08 (100 21) % 10 «1 © MA
4B 1gh Pk, HH0iE, I bha—Jb Igh & 30 C T 10 oHHFEEL
=05, VWP @ azocasein HREHICHTAHEERAZRELE, 2B,
MENED VA HEICOWTIER 7R N ABEToE, DEY, D MA 4



EEERLEZDSB, 60 % PEMY, E5ic, 20 i hU 2 —EMEEE (o
8.5) IKHUTHENZITW, ZLT, MA-VWP EEEZBRIET 228 VWP %
T AHRE PN IEE o,

[EBRER]

1) In vitro T VWP RiEHAL

M a, M LEERIC, TIEY MMEENA S VWP 2 1 : 1 OFEIHT
REHEAELE, Thbb, VWP 0SB BHETEEHE (7“59#:‘/@&%0)
EHALIEFD) & azocsein Y B AHMIEHER . EIESELVEO HA T 90 %
UMz BNEWR, I-Gly-Phe-NHe IS § 20 MEMHIZBRED MA TH £
fHEELRA o= (Fig. 15) , &, MA LHEEUE VWP @ peptidase {EH:
(& phosphoramidon TIFZBEICHEFZNEAD, WP XI5 Ig6 K TIEH
fichzdo, ULENST, BNVEY bolid MA & VP 2 HFHICHEY
ABARFEHIELELEIDHE,

100
80

60
40

20

Inhibitory rate (%)

00 0.5 1.0 1.5

Molar ratio : MA / VVP

Fig. 15. Effect of MA on the activity of VWP, VVP (50 pmol) was incubated
with various concentration of MA at 30 C for 5 min, the residual activities were
assayed, and the inhibitory rates of peptidase (M), proteinase (A), and permea-
bility (@)activities were calculated.
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DABT Miyata B3P, e b o, ¥ LEGEKEZD>TWHESF A
RIFHX—FLOREHEN, 7R M AEZTHY LEETIZL2HELE. £
ZC, VWP IEDoWTH 7N VAR OBHREFANELZS, A CHYRAEH
REHLZNERBCRBEEL TWE WP OHEEDN, 60 7 VICHL
TEHZITO LEBEL, FIVRRBERIGT WP ICHT 5 HLik & TR & T
L.

2) In vivo T® VWP RiE#:AL

MA iICX9 % Fab Hitk (20 1) &, 7oV F=yoMEEEBHEITTEEMIC
REBELZEIRDOEN, TS50 VEARZERILT 2 VWP 0 ERS
PETUEEAIE 10 SR E (Fig. 16) .

] //j

sk

ya [ 1 1 1
U (aryr 2z 6 20

Protease (pmol)

Diameter of blueing spot (mm)

Fig. 16. Enhancement of permeability action of VWP by antibody against MNA.
VVP was mixed with 20 z1 of anti-MA Fab antibody (A) or control Fab fragment (@)
and was injected into the dorsal skin of a guinea pig. At 30 min postincubation,
diameter of the blueing spot was measured.

¥, BIVEY bMu#gE (100 1) % MA IS8T 5 Ig6 Hifk (30 1) THLEE
LT MA Ol 205, WP 25T LTSOX_VEERRTHD
MEEHV LA VOEEBVEZELIHEMLE (Fig. 1T) . £o T, MA KN
ICHEE ahEVWP 2 8RHEIONICAEELELTHS Z LB IRENE,

J— E; E; .
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Fig. 17. Enhancing effect of antibody against MA on in vitro activation of
plasma prekallikrein by VVP. Guinea pig plasma (0.1 ml) was pretreated with 30 «l
of anti-MA IgG antibody (A) or control IgG (@) and was incubated with WP in the
presence of Z-Phe-Arg-MCA, a substrate of plasma kallikrein. At 10 min after the
incubation, the amount of AMC released by hydrolysis of the substrate was measured.

MA BENEY POEBICEEETATHWARVLSY OT, MA AEANT WP 2R
EHEAT I EDHICIE, WP BEREHOD S A PIESANBHEL, 0BT
WP 22 THICHYIALKELNH D, 22T, WP 0o FNEEENETMCBHE
ULCEEHAZENLE, ZORBBEICIE A AMFEFOBEDH 80 % O
BETETATHE, KRIC, IEHE% TSK G-4000 SW #5 L THILABLE
DEO VWP AEHEEEZRELE, TORR. 5 TFE 700 kba OEL T8
OB DB WP 2REMELE (Fig. 18) , LA H, ZOHRS% MA iIoxt
THHRARTTORET S L WP AERIEANRECHRIchE (Fig. 18)
DT, MESMEHEETD VWP REMHETFY VA THEZ Wb ok,

J— 3 9 -



Protein (Azaso)
Inhibitory rate (%)

16 32 48 64
Retention time (min)

Fig. 18. TSK G-4000 SW column chromatogram of the extravascular f luid
collected after the injection of VVWP. The fluid (0.2 ml) was applied to a TSK
G-4000 SW column, one milliliter fractions were collected, and VVP 'inactivating
activity (inhibitory rate of proteinase activity) of each fraction was calculated.
Symbols : (—) absorbance at 280 nm, (@) VVP-inactivating activity of the fraction
preincubated with control IgG, (A) VVP-inactivating activity of the fraction pre-
incubated with anti-MA IgG antibody.

EBIC, KRICBIT5 MA-VWP HEROBRERR S EHIC, MEINEHHE
O MA 7rE (VWP 2 REMMLLZ408E) ZEIRL. VWP ICH3 2 Hilk & Ll
WRRIGZIToE=, A DERF0F £ TCRAMKLEEIETERD>ED, 60 %
TRMVCHUTERZITI L WP T 24k L G L BB E R L =,
LS, COUBERIER WP 0b DL RELKCE2—ZXLE, ZhLOER
&, VWP BEEEEN DD S MA AMESMCEHEEL., BELUEEFT WP 24
FHCHYRAATHWEZLRZRLTNS,

J— 4L () J—



(Z%]

ENEY NOFERICEZESQE VWP X, Z0MESEEE2 TESESER
DFER., MERHLS VA OB A25IEHIL, COBHEL TEE A HTFAHK
WYRFHhTARERILELE, COZ R, FRICEBZLE VWP OMEE
BEETUERE A B S CERHITHEELETEL I —HLTWE, BILEY b
D HA LEOILE—BoBEAE (a Ks) ¥, BLHPWomERICk FEL
TN%*8:49:50:50 "z e Ns BSBONAKETOF7—E2EL ICHEHE
LTEB0:°3 Y4, HFEYICHLFEHOTuT7 —Edha Us TRIEHEL
ENDDT, a ¥s DEOEMLR>TWAHARKTOTF 7 —BEAHETH 5,
LEDFST, a Ms OEEANICST2EBARELE>Ey LTnhn, —4,
o Us WREBEHOELT s TuF7—EREo%L oikETasry —+
BAREONICRERILTE 545485152 ChbDEEREIEDbES L,
a Ms OFE—0REE, EERNOEEEZEL TEKREEBIOREBICHA ST
BEND AT T 7 — B, BRIOREBEWOEET 2 TuT7—E2HE
BICAEHIEL, EERE2REITIZLICHIODM B LARY, S THRLIE,
ZOREHAETE., WEEEDICHT 2 LK OBRNL EKBEEBEL LT
RBELEOMBLARL,

FAH NE
VWP 2ERICEET DL, MEOEBEN LU MERDS o § FEHL
T&EE, 2L T, WP BfioZ<odar7—EBLEEC, a M 0¥ T

—v M® bait region ZHWL, o M HFoEELZE(LcE. 1 :1 OF
Ca B AFHRCRYAEATAERILEAE, T205, BB M



HiCid. FPOARETOT7 —BICHT 52 FEHEERTFAEEL TEY, RA
Lezedar7—EoffAeHal ., £ER2REL T LAESIICES
tc



FAE V. vulnificus BREEICH T2 TuFr7—EoRE

HLIE Faw

V. wulnificus BPUEOREIX., BR. Bk, BEERL LY OREREOR
BtHhe>%7"%, ZUT, L bORBEOBELELUEEBRER, &
WEESEBRERETIVERTHEEIATVSE® 'O, LA, KEREOR
BICBELBEEL TV RFAERIMNCH BTN TV I RFTHE I L b RR A
hTWna'®, 22T, COETR, REODATA T —A—%EESENEE
EBHZTIES T2 0WHERTTHS VWP A, AE2BELEESKCEDLS
KERE. FRBEEERICESELTHW3 0 RFIZ2ITH., AERBECBIT2
WP o#&&lzHFHNE,

F2H HBOBEEBIEHCBI3Tusr7—Fo#d

[(EBRAELS & UERF ]
1) #BES & UHE

N-methyl-N’-nitro-N-nitrosoguanidine (NTG) ZF #5414 527 (3Z)
L YEA L, SBTI (& Sigma Chemical BB %HEHLE,

VWP ICH9 5 Ig6 Hilkid, LT OFHETHABMLUE, WP (1.2 ng) 2580
Freund 5627 Y 28> b (Difco Laboratories) ¥ && L. Hartley REIL
EvY bD footpad ICEEFEL =, 2 BRZEL 4 BHBICHREBED HET foot-
pad \CHEEEL , @IEIEM 5 BB ICHME2EE, COFMBIC 40 % #8
MCRBEDICHB7 YEZ I LEMA, 16 HEZFSERL. WP iy



5 1gG itk UCTHEHL E,

avbho—Jb Igt 2 RBITIHBEICE, 0.9 % NaCl BHHE2SED Freund
RETFIaNYMNLERAEL, EIVEY MO footpad ICHEREL =,

2) #H&

V. wulnificus L-180 #k (VWP ORBUCHER UZEHK) & CDC B2828 #kif,
L b ICHIME BE O MBD > M NEERTHE, NS OEROEET 5
a7y —tik, REXHCHELENCHEFcERL oD, 1180 Ko
TurFy—EELRIE CDC B2828 %o 3 fElETh-oE, £, FELOHE
B¥® cytolysin HELEL TWHE,

Tur7—EOEERMET U ERKIE L-180 %% NIG CHUBET S Z &
KEoTERLE, T2bb, 1.5 % NaCl ZiA % heart infusion broth

(HIB) HFT—BeifR U L-180 % 2 % NaCl Z#mnxz= 20 mM U VEEH
W (PBS : pH 7.0) THELEDE, 0.01 % NTG Zini -~ PBS ICER&L 37 -
T T 1 KHRERLE, 20 NG AHEEKRE 2 % NaCl FRICETRB &,
1 % skim milk & 2 % NaCl 2L WBERGHICEML 37 C THEEL
. 24 Refii#g, skim milk 20U TRy (-0 FBICBEEE Y —
YABRENTHWARY) aun-—2@ELE, 2L T, RELREEK2ELE
SHIC, AU TR MEEEZ 7o 2R, 2 # (1-180-1 #& L-180-2
K) OBRREAELNE, 2hd OFEBKIE., cytolysin OEARTF 4K

(L-180 #) LFABETHoED, Tur7—EoEARR 10 % UTTHho
=
3) V. vulnificus OBEBRIER

1.5 % NaCl 2fmA /= HIB HHC—MEER U EEK%E 2 % NaCl BHETH®
LEob, 5 X 10°—5 X 10° CFU/nl oBEICR B XD 2 % NaCl BHIC
BBLE, COBBRE2 POINYATIV-28EL T WE Wistar Rk



S v b (180—200 g) B L IE Hartley REE#EEILEY b (400—5008) 0F
WENICEEL, 6 BERCEEBEOREZX, v4bL, MESHAENTEL E
CRiCk-oTMEIMCIBEBLTEE, INVATL——7IVT I VESKICE
IR EhEBaEOEREMEL -, |

VWP iIcHd % IgG #Hitk (100 #1) $ 5 wid SBTI (10 nmol) DOEEHHIE
HICHT 28R 2RFTI2HEICE. &2 %E K (5 X 10° CFU) L EBALT
HERCEELE, 28, FALEFGKRSTIC SBTL ICRBEHRELEL. &
£ (5 X 10° CFU) & 37 C, 6 REHRER L CHAEFREIBI Lad ok,

RV Y VRECL2BEOEBRIERA 2R/ 28&ICE, iK% 1.5 % &K
Y v &E&E PBS T 25 C, 30 AMBRRLEDS, 2 % NaCl B THE
HBLEWoORRNICE/EL =,

[ERER]

V. vulnificus 4&E (107—10° CFU) #FEWNICEET 2L, ERFRHUIAK
BEELEEORICKEL COEEBESTHEL BENERE W E (Fig. 19) .
—F\ RUVY VREEZ2EELEBACHERE (10° cells) TREEANE
Bahk, LML, BEZ2ERT 5 EERSEFOREED 5—10 % K&
BAoE, R, 705 7—EoEERMET UEAZRRICOD W THBERK
e #FNE, EH50ERBERILVTY YRHOERIFAKLFEETSH -
EA, AFOREZ O 3EHEBFARLIVBHALMIC (P.01) EoTunkE

(Fig.19) , 2o Dk, AREEIC L 2 FEBRIC VWP FAEELTHWSZ
EARBENEDT, KFUYRARKT Z2EDICROEREToE,
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Fig. 19. Enhancement of vascular permeability by V. vulnificus living cells.
Living cells were injected intradermally into the dorsal skin of a guinea pig or a
rat. At 6 hr postinjection, the diameter of the blueing spot caused by extra-
vasation of Evans blue was measured. Each plot represent the mean of five
experiments. The standard deviation was with in 10 to 15 % of the mean. Symbols :
(@) L-180, (A) L-180-1, (M) L-180-2. Blueing spot formed by each of both mutants
(L-180-1 and L-180-2) were statistically smaller (P<0.01) than that by the wild-type
strain (L-180).

Y, VWP ICHT 2 It Hik2 4B LEALUTHEANCERBL., BEOEKR
PERICH T 23R 2Rk, Table 2 ISRLELD IS, L-180 HicBWTH,
TELUTTOTF7—EOEARD L-180 #k& U oL 4m i CDC B2828 #icd
WTH, 100 £l O Igh HAZERLFERESTZZ2LICEHT, £HOR
ERBRIEAR 70 % UEfMzohE, S1ETCHEAELSIC, ELEY FD
KEBOBE, WP IN—F I YEF-—MEAV I A Y —F= 0 Rz Bl
TMEEBEZTEEE S, F2TRIC, MEAY 7L 4 > OSRELEZHR
T2 SBII (10 nmol) OEEHBIEMICRETHRICOVWTHANE, 208
R, EE5L0BKOBECHAEOBEZHRT 5 EAN. SBII ORE&SHRE
CEoTHREIMALAE (Table 3) ,



Table 2, Inhibitory effect of anti-VVP IgG on the
permeability enhancement by ¥. wylnificus cells?®

Diameter of the blueing spot
formed by living cells mixed with Inhibitory

Strain rate
Control IgG Anti-VVP IgG
(mm) ® (mm) ® ¢
L-180 25.5+3.0 20.6+3.2 73.0
CDC B2828 22.5+3.7 18.3+2.4 71.4

?> Living cells (5 X 108 CFU) were mixed with control
IgG (100 x1) or anti-VVP IgG (100 1) and injected into
the dorsal skin of a guinea pig. At 6 hr postinjection,
the diameter of the blueing spot was measured.

> Numbers represents the mean+s.d. of eleven exper-
iments. Permeability enhancement by living cells was sig-
nificantly inhibited by anti-VVP IgG (P<0.01).

¢ The number of cells (CFU), which was equivalent to
the diameter of the blueing spot, was estimated from the
dose-response curve, and inhibitory rate was determined as
follows : (1 — CFU equivalent to anti-VVP IgG and cellls
giiggre / CFU equivalent to control IgG and cells mixture)

Table 3. Inhibitory effect of SBTI on the permeability
enhancement by V. vulnificuyg cells?®’

Diameter of the blueing spot o
formed by living cells mixed with Inhibitory

Strain rate
Saline SBTEL
(mm)®’ (mm) e
L-180 23.2%1.17 19.3+1.2 65.3
CDC B2828 20.8+1.8 18.0%1.4 58.3

3> Living cells (5 X 10® CFU) were mixed with saline
(100 1) or SBTI (100 x1) and injected into the dorsal
skin of a guinea pig. At 86 hr postinjection, the diameter
of the blueing spot was measured. . .

Numbers represents the mean=Xs.d. of eight experi-

ments. Permeability enhancement by living cells was sig-
nificantly inhibited by SBTI (P<0.01).

©> The number of cells (CFU), which was equivalent to
the diameter of the blueing spot, was estimated from the
dose-response curve, and inhibitory rate was determined as
follows : (1 — CFU equivalent to SBTI and cellls mixture
/ CFU equivalent to saline and cells mixture) X 100.



LEA>T, BWoRNICEEENE V. vulnificus K& o> TB|ERz &
N>FEOHRIE. TORBAVERNTEEXNE VWP o MEBBYELE
FERICESw T eEXLOLE,

(&%)

FLIECBOWT, WP AL RAIVOBEE2BRTIBEL TSV
EAEREEHATIBBLICL > TNESE B2 S22 %25y L E
VEY hORBICBWTRLE, 2FY, BEARIVETITX=UNRE b
BWTHMEBEEZ ESERELE2EREEBIATFT A TR —CHB L,
B&T, EMOBBECS W THREAT 3 KR E L EUL EREST Yo g
ETFVER® O THREALTCHBZ LD, WP A V. vulnificus BiUED
RETH 2 HERE (BF,. BIR. BE) OBRICEEL T2 TiENT®
Shiz, TEZTIOEICHBNWT, WP ixd 5 IgG Hitk, & Tic, VWP @
MEFEBETEEHEHET 2 SBIL &', AHOREHRIER % 053 2 g
HlE, TORBR, £HOFARIAS ORFORBRECLIYEZTICH LD
N, B, WP OEELEANETUEEERKR TR, BE2 DL 2BEH T4
HREVHALDICE O THE, £oT, VWP PAEBRLFEICBWTRET 3 K8
RE, PR LBEVRICEBEELTWS LEL b AE,

V. vulnificus AEA T 2 cytolysin ik, EWMEZHEEL e 223y
RRIHEE2°, 2UT, COEREBPORNCEREL£BEICE NEE
BYEANTES 121257, ULd U, cytolysin OMEHBIETTELEF X, VWP
FUEToLHL, AREOFTOAREZHBRTLEHICIE WP o 10 20l Lo
HEFBETHD, Le, COBRZAEKRNCSRICEELTVWSIL AT
O—JVTREICRIET D13 121858 xpic VWP OELEBFETLESE
BRTI, cytolysin OELBHFEMLL TV ARENDKCEH»DDE T, BEEROL



DEEJIZELIETLTWE, LEXNS T, cytolysin EEEBEEROEREF
LUTREFRZEEETRRVWEEZADME,

SETIC, BRICKE L EEAGHEBECRMBOERICH L CTERT R
FTTHHRE 001022 | HHOBBEICHADRERTH 58 % Mg+
DEHREEAETHA T VAT UALBORIOCHETH LTI T+
T4 B, HEEHEL CTHROEKRNNORARREZELRATT
$» % cytolysin'™ A%, V. vulnificus OWERFL LTHEEZATWS, &
NBICMAT, MEESEELZ TEEEREOEE 25 ERZITHRTFTHD WP
HbEEZOMEBEORERTFL UTCEETHDZ EARESME,

CRY: A

V. vulnificus O£E%2Z Y FHDIVWIEILEY hOERICEETSL, B
RHOANCHEESENTEL BESMER EME, Z04AHOBBEHRIERIC
B2 WP oBE2RELE, 7, VWP OEEEMETUEEEKZ DL
VEREVBER 2 FEKRE LB U ERR, TOFARBERLIVEHELHICE S
Tk, E5ic, FEROBRBERRIER K, WP IoX¥ 2 186 Hifk, 250
I\ VWP oIt B Et TEE A 2 A SHERORRRS TERICHAO A E,
&oT, V. vulnificus O&FICE 5BEEBIERIIC WP AELEb-oTHL
LIl RENTE,



s

V. vulnificus &, 29 <HD0WIEPPE ML EZBRE T, RAED S K
RICEBELTWS VI LBREORBREMETSHS. COEMIC &5 BRER
2 2OBICKHEhTVnE >SS, gbb, BKECELESNEGOH
TCHIESRGE L, BEDEEHEER L ORERENE DI 2 AIERGEA L |
ZOMBEICHERE W EBEDO A RBRBUNEICE S ENBRRATH L. £L T,
BOBRRATRISZ OEFCSVT, AIBRRHLRHLERED 2 KIRE
AREET S, kb, BOBRMEGHAMROREETSHY ., FRELR E OEBRR
BeHDS, SROBEGHENPETL T 2EROBHICS T M E L
AWETHDB, —Fi. BRETFTINVERS 'OV TR, EROKTREERERHI
WICEEA RS M., Bk MERRESIEC Y, BREPAIETT 5, LA L,
RHEEES CRBEOEREIEZ >R Y, ULEN>T, V. vulnificus &, Mm%
HEE TES R TCREOER 2SI ERECTRTF22BLTEY,, ZORFH
BELRERFCHILEALND,

T, Jur7—EL ZoMERTIR., EROAEBROFAHS S CHENE
OHEFICEELRER2HE-TWS, DA, REBREWOELET L TOT 7 —
EhhkETur7—ERRAL, £ERO T 7—E-Tur7—€H
ZRFONT VAN TEhd L, AERBEREIRBCH Y LEZ5N05, L
AT, HARKREMECH 5 P. aecruginosa ¥ S. marcescens ik, EEH
C7aF7—E2 /WL TS, ZhD>OMECSVW TR, JBtEoTaT7
—E, Bx0LEEKOBRENARTFE2IMTELH0T, WEELRIER/LT
WBLEZLNTWB2:22, Uds, . marcescens DT BT 7—EDHE

ik N=FIYRF-MFEHV I LA Y —F = yRe2H\E L TESE B



BIgEEEL AR EEhTWS2S 24V, vulnificus OBAICH. &T
DEBEFTOF P —BE2RWBLTVEOT, EEE V. vulnificus OHER
FiLTHBETaT7—E (WP) IKEFEBLE,

VWP Z4F& 50 kDa o In 2&5LERBTus7—E T, BHEOESE o i
7.5 fET$H 525, 20 WP 259 hHDIWRENLNEY FOERKERELE
L2 A, BAURICEERES TIEL CMEEAESAMEMCEHELE. Sy
FOEBICEWTIR. COERARBHEAAIVATHEY I VERSI VO
FRgECcRERERECHAOME, SBIKC, Y MNOEEAIALEIAAI Y OiF
BHETH 2 EHkMEE ML, WP & 37T C THRELUEKER. 30 BN
MEAREEZ NS Z LR RBRAREZI YA RI U AEEELE, &o T,
Sy bOEETIE, WP BEEESHRICEALTEAAI VoE EE2ERS
H, BEEIATEELZAAI VOEACL Y MEBBESTTEL THWD EEL
Shiz, 4HE T, MEHEROEBTOTF7—EX L AR I VEELZFERT S
EVWOHEERL, WP Ba=—VREBEETHY., L AAIVEEEERT S
BB OV THEENBEND, ZHICKHLT, BILEY hOEBICBV T,
FEBEOTTEERIE, ML) L4 VICHT 2HERTH D SBII TERIER
ICHASh, PUIOATY I UVERBROMEZERATH S 5Q 20881 TikHIC
3 Ll EMBahE, KIS, BIVEY bolific WP 2&ML 37 C °HRiE
UCERESR, MBSV AU L A4 VBAEREANERENE, DY, WP ICTTS
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