BREREMNTEE R - ARPEEE (+7)
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FHIE REMR
AU AEERASAEREER

FHRELEBREBRS M I Vibro damsela (VD1 strain) 317 HAHRIA Y&
AR R B IEATRSE - DT AR kSR AT RE BRI -

RUAEHEREREEREER R/ BIERE 4.96x10° CFU/g B E - [
cellophane-overlay 75 55 BB MEHO S EE W) B B0HS B BTG 2 B/ NBE R S 51 0.53
B 9.21 mg protein /g #3885 - HLERATMFRKEARERZE - MRSEY
ERFEEMERE RGEMIEN » Bl trypan blue SR - EWHRZ citrate/EDTA
buffer PRI EMIMRAE MIEE - ERBETABRAEYHEROREMEES 71.7
hemocytolytic units/mg protein - 54t HEtisB R IEHEERARBVEAIEERE
/& °

Rt EYREBRRET (Gel fitration) fEERS> 53 B » HPFRIBEIRAFILER
(G | fraction) R WEIMIE M K BHEEBERIEE - DURPIIERESLIBM Ik (polyacrylamide gel
electrophoresis, PAGE) fEfliEE & E + #¢ native-PAGE WEBH LELIFBBRTvE » 295
CEBREE 4 RO - ST M REEH MR REETE - EELUSE R AR
B HRARE - EEHERAEYRE S M ERARHREES -

, B &

OENRIER BRSO BRELR » EREKRRIEC - KETBRRBMHSEE
UEHBGRRREMHAE » BREENISILARERIS R RBIERHE » TR - A -
KE - EE - 688 Yl FE - IERFERSERFIHENR - MEEPRILOER
HE R -

TEEREHEAEYEEEREMERRE — » BRI  HRIKRPHKEE
WIKBEEREERBENRE - Vibrio damsela &k 18 7k £ %5 damselfish (Chromis
punctipinnis) 3% [z &% (ulcers) BRI BEZ] (Love ef al.,1981) - BN TRLEERBEIE



FHGE - B

4AHENRLL - Kothary F Kreger 7£ 1985 ££1§ V. damsela SIS EEY) o BT & BO KBS AR
Ei{iHE - 2 FEHE 69 KD > HEMIEN » ¥ CHO (Chinese hamster ovary cells)
BEEBY  EEEEIGE - XE %K EMAE oyster (Rodrigues and Hofer, 1987) » turtle
- (Obendorf et al., 1987) » dolphin (Fujioka et al.,1988) » DL} cultured turbot (Fouz et al.,
1991, 1992) rhigh 3Bt 2Rk - Song A (1993) 7£ 1988 ££3 HE 10 B » HATEEIRRE
AL ENEERSEER] 12 # V. damsela » 1iE2E V. damsela ESF’;‘,Q (stress) AREETF
EFESECRYRRE -

ER V. damsela BN EY R B S HEENBHRET - BIREE0R®mE » &

SR SRS Y R AR R B - DURARA B AR RS 2 ROMBR % -

7 H R 75 &

B EICRRAE

AEkk Vibrio damsela (VD 1) HHEKEIMARMT BHIRRM » FREEE+HE
3-10 AR BIEREGRRERRIECK > S#EBEREBRI BRI - WiRHEERE -
PREACHARDEERRE RN 1 ml S £ AR (PBS, pH 7.4) » BAREREN > AH
RNRER RS EESE 0 B 0.1 ml ZE SRR tryptone soya agar (TSA+2.5%
NaCl, Oxoid) | - @i B A REIIEEIS9®RE » BN 26°C - 24 /N - AEE
FRFERESIEY 2 swabs BUMIEIYARY 1 miPBS B> HIA 10% HESES% 0 BARE
3B 1.5 ml eppendorf 1 » 5 -70°C{R%E -

bap b E M2 M

I ERRIER Y TSA (+2.5% NaCl) > 26°C » 24 /NEf#k > 1§ 2 swabs fOIE L S ml
PBS B ERBEFR » BHEANHSIBRMHNEERTEE cellophane 2 TSA (+2.5%
NaCl) | - 7£ 26°CF » 553 24 /]NKf#% » DL PBS BUINERAIK - 7£4 'CT > 1A 6,000 rpm
B 1 /NEF - R ERIREL 0.22 pm SBIRIEGEYEERE - #§ ammonium sulfate #2181 A FTIL
T LEWFE 70 % eEFIPRE » 2-3 /R 0 DL 15,000rpm B.Ly 30 5388 » BUTERWIE
S ml RBETFIK - BEABITEE » EXBEFKFERMK - LA eppendorf 53 254% - Fr
10,000 rpm T 10 38 » DIBRENEY - RARFTFR -20 CHRA -



BRI BoR R

EFaHeENZ

¥R A Bradford method JIEMMNEYREIMAERPIESESE - 5 0.1
ml fiIA 5 ml 2 Bio-Rad Protein Assay Kit » 7£ 595 nm R HIEELE @ D MmEEE
H (Bovine serum albumin,BSA) FEAR¥E R O EMRIEHR MR - BLUABERHRAICE
HESE-

7R o 7 MR R
MEZE 71k :

FEEAL BRI B - A ZARFEILL Alsever's solution buffers JE &9 542 2L
1,000 rpm B[y 10 5388 » BER BB ﬁtfﬁﬁﬁ?ﬁzﬁfﬁﬁb’;ﬁ 4°C A - ERIRTHELL
PBS Fipk 1% ALIERARIPHE - :

EE@MEE@Q{F - citrate/EDTA buffer (0.45M NaCl: 0.1 M glucose; 30 mM
trisodium citrate; 26 mM citric acid and 10 mM EDTA, pH 4.6) (Soderhailand Smith,
1983) BHTEMmE » Hhz 0.45 M NaCl BIti B 2% HEH/K (Lee et al., 1994) » iff
L Micro-osmometer model 3MO plus (Advanced Instruments,Inc. Norwood, Ma, USA)
B HBER - 55 EBIESRTTENER » #8547 10-20 Ry - BRRERKk Mt
FRP HHEE—FR - FEINE N RIFNEEETEER - BHsmaLl 1:1 (viv) B
WEIR 5194 - BIY eppendorf thEIZZEHETRE - 5541 56@& 0.5 ml ZHUEEMAIFL 1.5ml

ependorff f1 > 1 25Gx1" 1 ml $HZ4EHHEY 0.2 mi FrEEmimlss » £ s 0 R bk
BE 1 ml - #idZ MEFSERTZ eppendorf & > BE aH9HEH -

BRI MR

¥ TSA X PBS M » WERER 50°C Rkt » SEREEERE 50CEE
> A 3% REENMSEFALMBRE ST » FASERIIFRIEFHR (blood agar
plate) - FIFHER - BREHEEFESHBEEMR -

P I T 2 I B 5 Bk
fg 100 ul sample {4 96 well microtitration plate (U bottom) Z8—f& 4 » SR& L

PBS #ITRHEMME » RRAES—IEAEIIA 100 pl 1% MHFALMER - 25°C « 2 /)N



FHE - BBl

HRESZBENRS  BIEEEA (hemolytic units) BUER 50% I B EMBEGEER

5 o

1 50 W 4RRES YA microplate (L1 bottom) ZB—4%P » REBLIFLEEMAIETT RIS
EEWRE > RBRES—BAKIIA 50 W SIMHE (BRENEH ) - EBRTHRES/N
BEBENME » HER plate M ERMAMTELL 0.4% trypan blue (in 2% sterile
seawater) Zuft > 2-3 min BB ERE » BREITEMET (x400) BEMREEH LA
& Bl ARES YR FECRIFORILMEREHE © L 50% EamRE P ERE
(Lee et al., 1994) -

SR B B 1t
U8 B R ES 2 7E TSA (+0.5% NaCl) 4 EE P sIIR A Y » 817 4°C - 37°C
56°C « 100°C & T 30 5% » DUSEMLEAIIEH - ‘

AFA EE YRR TEERE

EOH/EEEHK (protease)

(—) BEOS R

4% 0.4 g EXZE X (casein) B2 1 g agar i A 100 mi PBS o » AR BEREIAERIL
o TR 20 pl AEBAVEEY) » 76508 24 /NS BBE R TE VRS -

(2) EBEOEMEEREENE

433 azocasein K hide powder azure (HPA) B2 B 3HIEE B EERTENE -

¥ 5 mg azocasein ¥ F 1 ml #§ 0.1 M Tris-HCI buffer pH 7.5 £ substrate
solution » Y 1 mi £2 0.5 ml §HREAEEYESE » 1Y 37°C 1EF 30 208 » SRBIA 1.5 ml
10% TCA dh - FE » A 3000 rpm B.Cx 15 2388 » BX 2 ml E&HND 2 ml 0.5 M NaOH -
£ 440 nm FEREERIEME » SIROLE 0.01 &5 1 unit -

% 25 mg HPA Y552 2.4 mI PBS b » g3 0.1 ml {4 EEY7E 37 °C incubate 30 73
4% > JILA 2.5 ml 10% trichloracetic acid (TCA) 1k ZFE » Ff A 1000 rpm B 5 ﬁ}fg
EY_E@HY 600 nm i RSIRLE » DIBREAE 0.01 55 1 unit -

(=) #iisEE® (phosphlipase)



BN BURTEATE

# 0.2 g IBERE (lecithin) £2 1 g agar fIA 100 ml PBS o IIFRE PR EARS R
ho FTIRERIOA 20 W MERES EE RER ML R - TEEW 24 NRBER THBRE
HER -

b B 1 45 M O 8 A A - R B A

# Sephacryl S-300 HR (pre-swollen) IR B+ (XK 16/70,Pharmacia) » [/
PBS £ffrz » FREA 1 mIHESEY - F PBS L1 0.5 mi/min FE ELEEHL
—EMERKE—R > SRBEEERER 280 nm BOEE - BHEEESRSKE » WHlE
EER RIBIMIEE - '

G R Ra

7E B H T ¥k R b (Phast system, Pharmacia) - DL 5R W #% 8% B #8 & ik
(polyacrylamide gel electrophoresis, PAGE){ERRIfUSF EE Y R AR 0 #EAL R 53 Z R R E
Native-PAGE FYB F{# F| PhastGel gradient 8-25% » running buffer {5 FiEE#81Y native
buffer strips » fE¥ZE ¥ H high molecular weight (HMW) calibration kit (Pharmacia)
SrF &5 55 thyroglobulin (669 KD) - ferritin (440 KD) » catalase (232 KD) » lactate
dehydrogenase (140 KD) » albumin (67 KD) - L 1 ul sample applicator | £/ sample

BTBR LIFREK - BIkREREFLURABLETREE -

75 o ] FZ AR )

* #5 1% agar LI PBS FE » AUMHREEME SUCH » A 3% MREBIGHEMIE
G855 BASRIFRMETR - AR EYEREEIX (Phast system) £ > LI
native-PAGE #1TE Yk » HHREBKBH LI PBS i AEFEEEMKR TR L » BB TIEH
4 /N > BRINEBHRBHLL PBS BEEBR » £ Coomassie blue (Staining solution: 2.5 g
Coomassie Brilliant Blue, 500 ml methanol, 100 ml acetic acid, in 1 L distilled water;

Destaining solution:25% methanol, 7% acetic acid)%sf - BB MEAREE HE Y
FELUR B EFRALE -

FaitEEs TEFE



$%-m

¥ HEFE4 Sephacryl S-300 HR Y&+ (XK 16/70, Pharmacia) » L PBS F£#< » B
¥ A 1 ml Calibration Kit proteins (Pharmacia) &4 blue dextran 2,000, ferritin (440
KD), aldolase (158 KD), ovalbumin (43 KD) > f§ PBS LA 0.5 mi/min BFii# i REER 5
BEE - 1 mEE—R > BIER K 280nm IOL(E @ SR ML FRIRMAE LAR BRI ETT
% ERHEENILNREREESTE - -

M
NS & SR B S EERENY) - DULRES R E e MRS EY E LR/ NGt
B - RORKBRESERL - DU2EKElRARERR - » BRI UREEER.

B REUHATERRRE - L1100 pl EHENREREEN - TREARRAES 01 ml - ‘

bR EMEEES  SIRE A EREKREOHREEE  EEEECRUEHED
50% ZEL- HRAHI & AT E 5/ NEZEHI & (Lee and Ellis, 1990; Nieto et al., 1992) - HAEE
S BRERUNAEH A FHEEE - DYPREERFRERIRE - L
native-PAGE & E HME » R T BEHBILBREHIMNENAR  KEER IO K E S
FRENBESRS - DINIREZERE -

® 8 0
7 A 7E MR -

7E 3% MEEMLIIRAAR - BUEEE - 26°C - 24/NEftR » AIYEERESS B F o A INELE
MR (Fig.1) - #BKESLEY) ($FEFL TSA +2.5% NaCl RiSHiERek &) B IEm %
JIEE 1264.2 hemolytic units/mg protein -

AEERFAWE citrate/EDTA buffer (2% BE 950 mOsm/kg) HEHIE A MmE
HRREER - FIIBTRERIRIMR (Fig. 2) - MlEAEY (BRI TSA +2.5% NaCl » DIE
B 2% BEBEEKKE ) HEERMRKYEDSIESR 71.7 hemocytolytic units/mg
protein - RZFERIMM/ EWINAERMIRP » FRETERMRTEHBIE (Fig.
3) .. - : ,

b Bl S B MR by AG Re EM
RS EY) (55EFY TSA+0.5% NaCl) FEEEBEENAR » HBEMEETHRE - &



BRI < BURER

4CRERFEINSI{EA 8192 hemolytic units » 37°C FEIERYES 4096 hemolytic units » 56°C

R RIREE 32 hemolytic units » 100°C BREERUBER AT 16 hemolytic units » (B %M
TERERIBREERH (Fig.4) -

Fig 2. SEEERTEIRIMER - (xob)

Fig 3. m%%wmﬁmmﬁk ° (x400)



Fig 4. V. damsela maﬂ@mmmmﬁ&mﬁmmwmﬂﬁ

4 i ST B B R FE MR

V. damsela SR/ EYESEEY agar L » ERBEEWR » Ll azocasein HIEE
BENMERE SN EYNESESER 0.89 mg/ml 1 ml A EYNE BB
REZVEMEES 7.6 units « I HPA FIEE MBS WRER » BOLBRZESMEMES AR
B EYESENBNERESERRENE - SRS M EE R EEBRE > B
M E Y S E e R R IEIE -

5 ofn 7 M R A Z B A dkAL

MRS EY) BB R AT E AL S BERT {?ﬁﬁﬁlﬁﬂ (Fig. 5) B/~ < 7£ 280 nm %’LJHE
T AR S B A E B (G 1. G 1) - SERSEERRESIERER
EER > BAIRE G 1 BRI RBHIERERENE -

QR ma o
w4 e 0 S ) D BB M B A VA T A I 5RA0 G 1 - SRIBAE 18, 19 ST
native-PAGE ¥k - i5FRHEA 4 EEHEW (Figb) -

o B TAB R

gr e O MBS S AL ST native-PAGE ¥R o EITYSIEEF - ERHEM
B 44 B W 7 43 I I WG 2 AR b 75 4 TR A VA A% (Fig. 7b) - FISRIB 9B L
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Coomassie blue ZLtatt » RI7EHBMIBEE T MEE @B (Fig. 7a) - o wi{LEXTEEH
PR AR A A4 BHEEYA %S (Fig. 7b) -

(el Filfration

Sephacryl 5-300 HR

0.D 280.nm
05

04-
03r
02r

(Aln

0 5 10 15 20 5 % B 40 46 %
Fraction No.

*0.0.280 nm

Fig 5. V. damsela {fZ/V EYRBENREITHE -

—689 KD
—4490

-232
—140

— 67

S E b as
Fig 6. Native-PAGE - silver stain * V. damsela Ml EYRBEBNBIF G 1 B 190%&

(lane a) ~ G I %% 18 & (lane b) * S & HMW HBHEEE] (lane S) » E SHPMuS}E
¥ (lane E)



FH - BER

HyuitER>TFEGE

BA Calibration kit proteins &2 ¥8 /@17 t& K0 75 B 40 Fig 8 - RIBFAEHRELN
Calibration curve » FR4-Hl b3 348 BB IEIT L AT S AIHAE native IRRED FERAR
800 KD (Fig. 9) -

Fig 7a. BEZMHRTHNBIXBH lane E SIS EY B H Ll Coomassie blue 3t
B 7b. MEMMBEFE -

(el Fifration

Ca!ibratibn Kit Proteins on Sephacryl S-300 HR

0.0 280 nm
006

Ferritin
Ovalbumin

0.06f

Blue Dextran 200

Aldolase

0041

0.03
0021

0.0t

0 10 20 3 4 5 6 70 & % 100
Fraction No.
= 0.0.280 nm

Fig 8 BEE R BBMETE » calibration kit proteins & & blue dextran 2000,
ferritin (440 KD), aldolase (158 KD), ovalbumin (43 KD) ¢

— 30 —



BIGIE < BORTEFTE

Q Ovalbumin 43 KD
9.8
\

ol \
\a Aldolase 158 KD

0.3
0.2 -
Ferritin 440 KD
0.t r
Vibrio damsela Hezolysin
L. l|1|l||| L Ll!ll(LL ! Llllf”[ IJ_LLIIH[
4 3 ' § ° 1
10 10 10 10 10 daltons

Molecular Veight

Fig . The calibration curve for molecular weight determination using gel filtration.

MR

EEHERAR/ NEGERR 4.96x10° CFU/g iR#8E - MK EYH SIRAY R/ NISE
&% 0.53 pg protein/g RS E » HWITHIES 9.21 pg protein/g IS HE - ELMMER G
I 28 18 EREEBE AN A ELSE (Table 1) - '

Téblve 1. Lethal tests of 'paftially purified toxin. Penaeusi japonicus, 10-15 g, were "

injected intramuscularly with 0.1 ml Sample.

injection dose No. killed/ mortality
Sample (ng/g prawn) total no.
G118 1.73 5/6 83%
33 - 3.36 2/6 ' 33%
PBS 06 0%

—_ 31—
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= =]
A B yet e V. damsela SRS S B BRI (R 5 - R LA
MUS Yy chg s S S R TR B (T T8 - EEHE R E S RARH TS 0 BT
LUt e BR B AR I 1 3R PRI IMERANGAT M BRIV AL 3K  TERBURELT
(MBS REETIENPIET » BRLTEARTZEG LA trypan biue FSHLH| - Fl| FA7E MR M ER ST RE I G
e ABOMEE o AP SEVS I AR SR MERAE I - FRFRIMERTRNESS - TESR MM ERBEBE R
B 8 ST BUEREE » FRDATRE AR OB LA - — IR R R R e B
(g Ca™ B2 » DABSIEMMEEE - (EEEMBMRGTENE - AITTERARHRREEEMH
-B§ . Martin 2 A (1991) IR T /\EEF LA - H Ll N-ethyimaleimide (NEM) B3R5
1% » ERERSIE Ridgeback prawns (Sicyonia ingentis) MEREUBEEY B AEMER R
HE > (ELFE A JA 4 I BR SR B B 12 A B3R - Oyster Tris buffer JRZ2 2Nt (Lee et al.,
1994) - 4 Soderhall & A (1983) 5 FiFA shore crab (Carcinus maenas) HIHTEE I EIRE
BALE 95% LI FRUMERAEZY » {8 ERIRAEE ARG B IERBIBRRERA BEREFHEEL
S ERS AR - B - TERES RN EFLS R ERPIERER - HAX
A V. damsela BRI EY SR BRI ERA B M - E7EMcBERL B ERRUAE
BB B SN EALMBREE TSR -

EE - BFE 100°C JE TR 4P A 4 R R REVS I - SREFR BAAHE T AR TG -
Fouz Z A (1992) $8H V. damsela E kIS EY h& A5 %8 (lipopolysaccharide,
LPS)» E&%H LPS B EE Y S S A SR B (Chart and Trust, 1984; Evelyn,
1984: Lee and Ellis, 1990) » (R HAEAHH 72 rh 4HHESMEEP4E 100 °CHIFARTEE £ AR R AE
BNESEERE LPS BB AffE—PEH - 7

STHA R R R A e E O E A ERREE - EF (1991) DUk Song
(1993) HfgH V. damsela Eitkald S ¥R E 0B MBERET - AP REFERER
= AR RNERGETFRME - WA ERA B RS AL ER S S AHEERTE
P> B BYA MG Z W R R RS 435 rhavs IR T DA S AR AR AR Ik
wREEEE (Linder, 1984) - RULARE V. damsela BOVSILYE R RESLBEAERER RN - B
253 BRI RE SRS 00 RIE DB B RIBIE R £ L ER T AR E T E
S T ER AR AT RS » A D ERAE T RS MR HIRATBE AR5 - Kreger (1984)
LR L B 16 TEEAL IER(FIE IS HERER - BR A/ EEARE ERIALIMER
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WMEBBE  ErHHEEmMMEEGE®KE - V. vunificus (Gray and Kreger, 1985) 1 V.
cholerae biotype El Tor ( Honda and Finkelstein, 1979) fJfilEAfEE R A EHENE
&M -

AE RS EYE vk B ERIE BB Kreger SF A (1985) ¥ V. damsela Firig
REEERAF - HEKBFRUEMIRTRIEARATBERAB A TIRNE » AERAIE
maFRESFERE 7 Kreger EAFMLECBEMNETESFE AL 69KD -
BARESHRMEAEY EERESNRE T - kBRI EERIER o+ A FRSE N
EE MEZHESHEERE  IERE—SHE -

FEBRLUSETFNERR - EEENAHE D@RL - BEHMRAEY N e
ERHRETRINER LR AR EREEH A EYRBEBSTRGABRLES -
LIERASLER (G 155 18 8) [HTsient » s 5 B/ NSRIARESEr > = 24 /8
FRSEC RS E 83% » TN EFMRES (G I3 33 %) JELCHE 33% » 14 PBS &
RIREIRC A - BRI EEGER FREANBRRENTE G [ 85 - HNHIEE:
R BIMIEEURBEEEEGR G I SoRItEm R BstH R mRE EEHERIYE - 7
(1991) t5HH V. damsela tLEE EIlE# EAREEIIEY @ BRFEERRE - KiuiEakE
RBURMEATES IS - (B Kreger & (1985) FrlifbHiZkey V. damsela fii0SHEER
BiEYE - AFREEESER T - EHitt V. damsela (VD1) BEEESHESESEE T
ARt ERE P RR ML -

FHAREEZRDGRIATRE (82 BHEX-2.11-18-05 (16)) -~ FrHE# L N EER
iR REBEREVIRES BRIRA TR R R - BRI -

$ = X M
FESENT - (1991) - VUREIETHEEIE S 45 B BEAN 482 BURMERSS » BN B A S e R
FEHT » REEEAZC - T4pP. |
Bradford, M. M. (1976) A rapid and sensitive method for the quantitation of microgram
quantities of protein utilizing the principle of protein-dye binding.Anal.Biochem.
72:248-254.
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Studies on the Pathogenicity of Vibrio damsela Isolated

from Diseased Tiger Prawn (Penaeus monodon)

Lee, Kuo-Kau Ferng-Ruey Chen

Department of Aquaculture, National Taiwan Ocean University

This study describes the characteristics and toxicities of extracellular products (ECP)
produced by Vibrio damsela (VD1 strain) isolated from diseased tiger prawn (Penaeus
monodon). The VD1 strain was pathogenic to tiger prawn after intramuscular (i.m.) injection,
and the minimum lethal dose was 4.96 x 10° CFU/g body weight. The minimum lethal doses of
ECP in tiger prawn and kuruma prawn (Penaeus japonicus) were 0.53 and 9.21 ug protein/g body
weight, respectively. These results suggested that tiger prawn was more susceptible to the ECP of
VD1 strain than kuruma prawn. ECP was cytolytic when incubated with sheep red blood cells
and tiger prawn hemocytes. The hemocytolytic activity of ECP was 71.7 hemocytolytic units/mg
protein after incubation with tiger prawn hemocytes which being withdrawn in a modified
citrate/EDTA buffer and furtherly stained with trypan blue. Phospholipase and weak protease
activities could also be detected in the ECP. ‘

A vpartially purified fraction (GI fraction) seperated by gel filtration in liquid
chromatography possessed toxic, hemolytic and phospholipase activities. This fraction contained
4 bands in native-PAGE stained with silver kits. GI fraction was lethal to kuruma prawn after i.m.
injection with a dose of 1.73 mg/g prawn. Opaqueness of muscle was observed on the sites i.m.
injected with bacterial suspension rather than those injected with ECP, and GI fraction.
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