EEREKESBERRBXE (Z) 211338 > 19965 -
Vibrio damsela % fn % = #h v 8275 M

EN P LAY

#H %

#§ Vibrio damselady % 7 %, 3% % %48 N1 > MR A B A ABR A £V
75 ofn. [ 3% (Clear zone) » BR R L3 & 256 X o & - Jt B ¥4 Heart infusion broth
(HIB)4£.30°C 3% 4 10.)> B 4% Bp i A £8 5% i (Stationary phase) » gb ¥ 35 oz 64 £F
FLEHRRM - sb1bE e £ 85 B O FE R ST R (T 8o B B 60%) »
M AR T 4R AR B AE(Q fast) » B9 42 B 47 (Gel filiration) S-100-HR » & 1% &
10% SDS-PAGE 247 F * T1F 2 FE #.5454kDasy K o % -

IR AL E R F TN HHAL - AhERXLERE > TER &0
oA 5 RS fn AR 0 — A RAIBAEALSTE BT AR b3k
V. damselais dn F 4y at LM E] o B fn 81 R AR R 8G FUER & R BE
# (Lactate dehydrogenase, LDH) & & 14 7k A2 8% % (Acid hydrolase, AH) &84 38 & ; A #
# X € T B8 A 4% (Scanning electron microscope, SEM)#15 T T & | £z ]\ 45 fm o fE
AR » MR TV. damselaig o F-THER — 5 Mba o B BE & -

W4 - EdF o PR - VAR -

i

AT

CHKERBETRAHSBKE  PRAZBHAOSELA-XRE > T
REENEEREARER BRTREBRWTE - F 0B L FMHA - Vibrio damsela
BHET &HEH BB REZL— (Songetal, 1993) » SIMMMB Rt AL
REZ - RE A%  ANGULFRB - HAEEWH L TRAIFRELEALE
FOMBEEs - — LB ERAE BHBEERT -

V.damsela s % B RIEWHE » ARSI A s mparmltitd £
(Cytolytic exotoxin) (Krger et al., 1981) - ph RS F F R B Z C e EF Rty e
R R A oM bEAleE G mEE L i mpmEE RS R
f_‘- o

B4 320 . 5 S B Pk ] 28 _F Kantor et al. (1972)8 LS. aureusFf 4 ik & 75 dn 51
B RRME M E E e Mk > Cavalieri. et al. (1984)d, B BE. colity Alpha®tl 3% 4o

"B AEREEGHEE o HiA o W
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b B A M 0 % ShCL perfringenség Alpha®! & F ALK B da 45 M o W T S0 iE
hELAMARAREIBREERNAL -

Ea AR R R B AT S THRART I =M - (VEF KRl
m b ey RIS Y 4k dm B 4 A% (Arbuthmott et al., 1982) ; 4w Cl perfringens X Alpha® HE
& — #&Phospholipase C » S. aureusZ Beta %! #% % & — #&Sphingomyelinase ; (2)& % &€ #
EEBELLS EHEERA mpEREE AR EEGEHE eSS
fE o iE 38 & & X #%1F Thiol-Activated Cytolysin » 4w B.cereusZ Cereolysin Streptococcus
pyrogen Streptolysin CL perfringens Z Theta R # ¥ (Smith etal,, 1975) ; Q)& £ €A
poRE b3t A YW R —RILEFmpa 0 SEER 5 XEEE ¥ ¥ Mellitindg
£ 4uS. sureusz Delta® & % (Kantor et al., 1972) °

2B PGV, damsela¥ BB A I R B R » TEAKRFF N IAITHA

¥F > BHRALEFHRGEAARK  AERUEBSFAITERA - ARLETHV.

damselay % e o B h i do 0 AL b R B BOR AR IE o F AR
K.(Mode of interaction) °

— - HH

# #& Vibrio damsela » CCRC 15428 » B A A S LM A HREAE TV - 3tk =
¥ PF B = 32 % % Heart infusion (HI) » Tryptic soy broth 8% £ Difco - #ibZ G & X
Column#v Gel B f Pharmacia (Uppsala » Sweden) - L% % & - B& A E. Merck chemicals
(Darmstadt, German) ° '

=~ FiE
(—) Bz h

45 1% -20°C &4 Vibrio damsela &, B #4°C ©1 B30 4% Z £ 44 B 4 45 % Tryptic
Soybean Agar plate B #30°C F ¥A 75 4L © 24/]N BF 4 e i ¥ — B % (Single colony) & $# 3%
% 5ml Heart infusion (HI) broth 30°C 3% % 12-14.]s B £ #4600nm Z =& 3, 4& (Opticaldensity,
OD.)%0.6 » B34 %1 L Hlbroth » &) K 1% & # 3% %4 (Hotech 706) £30°C Ik & (3 &
200 RPM)3& %16.)N B -

Ho w42 R 75 VA b ik ik 3% % X Vibrio damsela » #Fa 1/]N BE IR i ImlR]
$0.D. 600nmz R K48 - BRI B NEHFEKAE2NFRAE—REIC A ERE

//\ °

(=) VA4 fn 3R B T 5 ofn 75

AEERFAREERRXG L3t ok 0 5% o A 1/94% 38 A 69 350 5% oo )
(0.11mM Na-Citrate) » f& & 1% F 8 0(600x g) 154 4813 4 fn 3K « #& H OASAE B8 A 150
mM NaCl5¥ i 8o =0k £ 45 A o B0.5ml4x fr 3w A 49.5ml 150 mM NaClix i 6 2 #%
2% 1% RBC « I Z B m B 4M 5 F v A 1ml 1% RBCE# %% » B3 A37°C » £ KB B
P A3 ¥A Eppendorf# & # (Sigma, model 202 CM) & & — 454§ > _'1#_111 B OE R o b
4 75 7% & 540nm &4 7R % 4A(Backman - DU-62 Spectrophotometer) A ik & & & H & f2 B,
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£ ° & f2 ¥.45 (Hemolytic unit ; HU)Z T & AE 4 o 3 8% 5% £37°C RB 1205048 1%
50% % fn #2 & &) 8% % ¥ (Honda et al., 1988) -

(Z) mHfiEfE 2 a4k :

#4677 & & M 55 &% 4 B (Ammoniun sulphate) T & * B4 ML ds FHIE X T A
& #7Q-Sepharose Fast Flow » 5 4% i& /& % 4 /& #7S-100 HREfFE fr K - T8F T ik
W F o HHH EE 5K Lowry etal. (1951)84 5 i > Standard X Bovine Serum Albumin -

EX6L&%§161]\H€?!§Q’§;‘& ' & ¥ H 7 (Beckman J2-21 > 4°C » 10000xg - 20448 ) B
LAEABMGCAE SR mAFEE B EO0% AR E > LR RE 274
EONBRER - HACHEI16 8 BEGBOCK # (Beckman J2-21 » 4°C >
10000Xg 30 4~ 4% ) ;& # 100ml 20mM Phosphate buffer » pH 7.4 » T 5% & 540mg - ¥R
Amicon YM-10 membrane#$ 100ml% & & % i& % BEEEZ10mIA fw AOmIZ 2B % 0 B
BREREEIOM > w FHTR o ERBUEFNSCT B -

AP AT B8 A 7 M 2 & & 57.82mg i A Q-Sepharose Fast Flow Column (16mm x 20
cm) A A~ F] B K /& 0-0.5M NaCl gradient ¢ & » 50mM Tris-HCI (pH 7.0) = 7 i% & 1.5
ml/min A Fraction collector_xli £ 5.25 ml/tube/3.5 min) °

BB RL A ERT & & 82mg 4 ik ¥ 1% 1% 7 3 2ml ammonium bicarbonate
buffer » i@ A -4 i& % % #£S-100-HR » »450mM pH 7.0 ammonium bicarbonate Wik R
i %0.6ml/min 24 Fraction collectorsi 4&(3.25ml/tube/30 min)

SDS-PAGE § 7k ik : #k Laemmli (1970) 7 #, °
AR Z S AR 845 R Z B FLDHR AHZ & th SEMBLA| 2 7 8 8 4L

-8 % fn o ]s38(Gel filtration platelet ; GFP)% # # : H TR 5 #Lages¥ A(198])
ik o PAR R B i B B4R A 2 7 8 o 3k TE 43.2% Sodiumcitrate 2. ¥
AR CHRIL B ] | ATEEA S =1/9,vv) » H BB BB H ok AR - £
R B M F A 1100rpm (250xg)7A BBk 15048 - HaR oM g KB E4E > Bk
R 4 fn o]\ AR 8 oz 3 35 2 (Platelet-rich plasma ; PRP) » H-45ml fa 7% # T B 4%20ml PRP -
#$20m] PRP 2 #2 & ) v 4 7 5% 4 F 18 44 Sepharose 2B % 4 1§ 3% MZERARCRER S
#34) — %) » ZPRP4FASepharose 2B » A4 M7k £ B M5 B B A40mley
Void volume#% 4 £40m1ed oo AL B $ % » FEd 3 2] 89 NS 3% % A Aw ALS00 4 184
0.2M EDTA(R # % £ 2.5mM) + ¥22200rpm (1,000xg)# & 38 # & 154048 - &5 + 5k
R EAEWMEMAET G REE T RAE TR - A f B ER T 5%
(Aggrecorder) ] # /% & & s $ 650nm 2 3£ 7% B (0.D) £0.35 - 0.4( 2L B M £ & & fn /[N 45
$ B #9523 X 108 cells/ml) - EARRKITCFBBIONEIE - B AT KIS B PaE
% o BAT KR K (Tsai etal, 1988) o o /ML AKX F 2 16 T g (1)Agerecorderii] &2
BB R RALPRIE R AL 4E - QR ZLDHAAHZ B H B ol fm & -

FLB & & 8 # (Lactate dehydrogenase ; LDH) 7% % 4% Bergeyer and Bert 7% (1974) )
oo MRAFHE (1) SmlZ B RF ¥ EwAdmlz F BRASOUILEE - FiARS
700mg K2HPO4; 90mg KH2PO4; 6.2mg sodium-pyruvate » 3% #90ml 3= #& F /k > B &
BARARFAIC - TEAEERANERY)SH 14mg NADH sodium salt £ 15mg NaHCO3
BALSmIE BT K Q) MmA200u | ZHRRBEAGEBEAEELENY  HNEL
340nmZ %R .48 (BFNADZ R #) -
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AHES ] & By 68 14 A A % R 410nm 2 Bl - AR T R B 600 ¢ 1 Z Wk
(A4 3 : 10ml 0.2M Citric acid 40ml 0.2M NaHPO4 > $pHZ 4.5 - AmEdaTFikE
100ml) #= 200ml ¢ ® & % A& 4 5 :10ml & € 32.9mg p-nitrophenyl-N-acetyl-B-D-
glucosamine $187.66mg NaCl)i& & 3 £ 37°C K B304 % 4% ¥A1ml 0.08M NaOH4% 3+
BB 0 BRI F A% RA410nmZ UK -

BRAETFEAEREE o F Rk EH R B ERAM B o AR
R R R 0 BB AR ERAABuffer) R 2 0 3TCREI0SERIE2.5mlbh
oA A13.5ml 2.5% Glutaraldehyde{# & R 4% ik ° Ak v ELNE > 2A1,000xgE F
=P A eu205 4 B E EHROREABRRT) LSRR IR FEHA
IR B e 4 R3,500xgh B AR G T4 o A RA SRR T > EHA
SRR b A AL S BT IE SR o fwAlml 1% OsO4 » 5 ik EAb k¥ LB (b
B HE 2 E) o R/ E0s04E Rk (K E A0SO R H) * LA RIRKILZR ° A
50% Ethanol j% 7k 7 ¥A70% Ethanol B, K « & Sk & #M K S EINZ Fm P > AT R
HEH 2 5 0.1 202mm BF 2T 0 BT B RS R B LRAS%NERZ
BEdR Y o BEI1008% 0 B SI T WERRE > A% ER Rk
SE R B F 5% 60 MY o AR S A0S IR BL K 104K » VAT MR S b 9 TE A
o 0 A 100% 6y KK 15 4EW R » AcetonedL ZBEKIS R K 0 £ SER
KBEETEB SR BREEATS o 8 &8 RR R % &R Hitachi. model
HCP-2)% = fuibat 9% » F w &k T f§ 2 #(Model IB-2;Eiko Engineering, Mito) 1k 4% &
B39 - A A Hitachi S-520£20kVIRE - '

X

— -~ s RS IE R K G EE

Vibrio damselafi 5%2. %, $o 3% % $37°C 3% %48 W1k » € & & W BRIZ do 53 (Clear
zone) » B poif Al 669 s 5 da F o b3 74 Heart infusion broth 30°C33 % A7 13 69 £ &
W& B —(p.127) » LB (Lag phase) #1204 » A M L LABEEZIR
£ B B2 B A R EAS I (Log phase) » Sm b iR A KSR 0 #
BER e 10 BktE4 ko LariB8 R » Bp B A4 1LH(Stationary phase) »
RESEBERECERES FHE - §EARAMO00nm KL ME o AT K
R R R RS FAE e AMBEROERMERFAIE
B TamEA REAEGE > Bh i TLMERZENEN Eal
3%%&%10'l~B’fz&iﬁﬁ%ﬂiéi‘lﬁkﬁ(@%i&éﬁooiﬁﬁﬁﬁ) °

=~ Vibrio damselais o % Z #6.4b

38 Vibrio damselaz HI broth3% %16 B g o X W 78 BaEEM ki AR
GBAEEG TR REBFE A% HACHEICIREARRBCHED "
5T % 4 #& o ¥A20mM Phosphate buffersi$- % & H it e 9% #% » - A Ultrafiltration (Amicon
YM-10 menbrane) x B R BB E G H - AYM-10BE B & 3 Aek Bk £ F
B, 5T SR R 2 F s #210,000 daltoney B & H 2T - A 1% 87 86 A SR 4x o 35 9L % o AF
S5 o 75 bk 3R] 386 38 A Ultrafiltration S 22 64 38 th 5k b £ 4RI B 7 > & LR o B
AN o B ATk ATAE 6 & B 5 AR VA Amicon YM-10 membrane 4T ©
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B 45 BT R F L B A M6 & & vAS0mM x Tris-HCL > pH 7.3 /| Amicon
YM-10 membraneif A7 o 4% 2 VAR 88 T 3T #2438 5 Q-sepharose fast flow R i 47461t - &
MERLGEE BABETERZ-0SMNaCHERM AT R LS Z Gt - TFXZH
el —(p127) ) AF i ERERSHES = I RME > #4018 M NaClF 4%
ot MBEFNERSAMEFI02-116% - HFZEAEMA TR LB R EHEAN
SDS-PAGER ik 7 # & REATH 2 AMBY 5 B LFBER FHEE -

LEE N EREFTRERGO>TESHEE - Bk sbit b4 2 UF14S-100-HR:B
BEER I E - FRiERA &9 % % #7 /% & S0mM pH 7.0 2 Ammonium bicarbonate (NH,)
,COz i & & 0.6mlhr o £ s &4 F 25 57 45 518 £ 280nm &5 S-100 R 4 & - 4w [ =
(p-128) o B — Kt FMARBERELFTHATHEF AR = FBI%E - Juidie
P AT BB &M 6 & & 42 SDS-PAGE ' ik 4 #7 7T 4 $L54KDa > 16 Kda¥ & & H 69 &
(B9 ; p.128) «

= ~ Vibrio damselaZ_ 7% fn Z ¥ A o 2 &, 42 6935

BB HBREERBATS-100EHILTFZIEA ELEEGEEG T HAR
R AEE R o B E(.129) &R TH B & F25ug Vibrio damselaz 5 40 %
R T ERT0%c la AR IE AR ° A e FFGE L AT RAL0%HIBEAR >
ERALE FHAR £ T4 » I REAT R F 840 60 br d 3k 3 Vibrio damsela 2 35 fo % #f
LRTR -

w9 ~ Vibrio damselaZ 5 $u - # A FE fn R8G5 B

AR AR R B A5 R 0 A R H #F 5 % B8 (Receptor) 7T H§ fm
M sMERIG B mAE - B SQI2NUERTAE R R EH M [ EILKRE AL
(LDH) VA % _BZ M 7k #R B2 % (Acid hydrolase)i& & & & /& 3 /& © 200 y g Vibrio damselaz 7%
fr E B S AR RIO%IE 0 100 ugZ K b F A 1SH4E HRI%BE - 20825
G FANALAERBEFRE  MERR AL |\ KRaEERAEREF e B L
LDH * Acid hydrolasei@ &t - &4 7 2 —F TR E o FH AR b ARG HBHF N
£ A 7R X T BB R Vibrio damselaZ 75 fn FH AR 2 MRV E A B E(E L
p.130) o FRARAEAT R B 8 oo AR H S R e SR AR (B B A 5 p.130) © w20 ugiE o
F AR AE B 605487 N AR B R B 3R AN (B £ C 5 p-130) o w100 1 gin fn & S
s NIRRT 60 k1K dn [ A5 A A AR B (B 6C : p130) o e FARAE T TR S 4
AR ER S AE KRR (EEC p130) - BT E ¥ f M RBE L H
4r fn 3K 7%

B

EBAE AR B ITR  B#ET % o IE Q-sepharose fast flow + MELA% 88 4 45 & 47
S-100% &k 4L 842 o 7T 135 4 44t Z Vibrio damselai% fn % » & SDS-PAGEf 3 £ 4 F
§ #354Kda

o7 3R -4k ALZ Vibrio damselaif fo FH A B R B R h KRG AR ER T
Mgl S FHTR G ML o REEFATR—HIEE - AREATHRBEELES
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My 4o ofn B dm PR R AR RS H LA A< Bl AT ¥ A%,  twShingomyelingy £& & A4 dfn 3k &
ASRAEASH 6527% 0 d e kb oK F & 19%(Ikeazwa et al., 1980) o

g7 SEM i 5 4m i 7 RE 44 AL T VA Bl R RUE fm BERR A R 69 4F A AR X(Mode of
action) (Shiao, 1989, 1993) ° 4| ke Octylglucoside Z 4% Fl & 4% £ N IR R[] B A > 7o i BB
B A 4% ofn «Js 3535 & i Filopodia » & & %4 vesicle (Vesiculation) 5K #£ iz 3¢ - B 'H K g 8%
# A250 3 oo ]\ 35 4L 48 Wy Vesiculation (Wang et al., 1986) - A48 B a94k A BF ] > 1
BEELEFHmpIHELEETAREE ZOHgIAsﬁz%A&ﬁvJ B 5 100pgiE
st F A o NUE AR o 2R 100pgiE b F R R A de SRAKE o 3k A R Rk [/ 89 <T A
M4 A 5 fn ¥ BH &% Y /K A% 8 & (Phosholipase) 7& M4 » 45 4w Phosphatidylcholine (PC)
lipase C » %, Sphingomyelinase (SMase) = 3 1k ¥ Sheetz and Singer (1974) P 2 H =
Bilayer couple hypothesis# 8 7% » 4, £ 13 W K AR5k FCHE Fl 1% m HBL A 8 4% 4
& M4 PCik 7k A8 DG » Sphingomyelin#& 7k fi# g% Ceramide > € &N fm B A 7] - 4
tpfER - X RRBER KA ETBS > wpFE e - A HETRGREE
i ool 7}( & (Hydrophobic domain)# A\ s JBE > ¥ R g W SN2 E R -4
tmp Rt 3 o suAE4E M H 48 & 3 FMellitin (Kantor, 1972) -

ARERBELFIHRPEARLA T L JRBOFEIEKX - o VR T 5B
Fh A7 48 o 3 (Primary plug) #b » X 4 #2Coagulation > & 1k sz (Hemostasis)Fo dz # _F 3 7%
FTEWAL  THELIAEHER AL a(Bleeding) bbb K EZFHIFEEFE -
Vibrio damsela % fu -,?‘ HAFE S DNARIEBEE IR K A T L % sk Coagulation 2
Fribrinolytic clotting pathway & 7k 47 » EH MM B LA TR L E L 2 L A E A
B BRAACEBRER -  BRAERGDE LA LR RERFHAM EETF -

Atk BEE B ABGHE % 3% 83 A -1.1-48-61(65-1,66)84 74 ¢ -1.1- 42 -
62) » 4% BLECH -
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= 440 2
8 40 =
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. 4 3 (@]
s 30 =
© 5
420 ¢
T

- 10

Il i | | s O

10 12 14 156 18 20

Time (hour)

B — - Vibriodamselaz # kS R E L FHF R H R W& - 32 %% * Heart
infusian ; @E30°C - (O) £ kWi - (@) FEhFrik-

T T T T T T T T T - 100
1.5k ) 1.5

. absorption 2 lgp —
.0 activity 2
k —— NaCl conc. "’ 80
! —_
N . 470
g 10K 110 =
= = 460 Z
= IS
45 o]

N %, ) 20
' © &)
- ? Z d40 =
) _ =N
< 0.5 3
430 =
)
420 &

- 10

0.0
Jg

0 : 25 : 50 ; 75 :100§125%]50%175;20()&225:250?
Fraction No.

B = - AR AR AMEZ B 5 dn 7E MR G VA TS 3T L He g Q-fast flowsk 16
2B G H A4 B o %#16mm x 20cm it S0mM Tris-HCI (pH 7.4) » # 73 %
50-0.5M NaCls# 3t - 7% 102 ml/hr - 6.8ml/fraction « 7% fz 7% M 54 (O) £
peak 2 o
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0.5 = 100

— 90
A
t

; N
0.4 }. -80 7
° S
~— —
0.3 |- 60
E S
c 450 @
o =
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N o2 — 40
. (@]
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o - 30 o)
£
O
0.1 |- 20 T

-0

0.0 |l B ol 0

0 5 10 15 20 25 30 35 40 45 S50 55 60 65 70 75 BO

froction number

B = #$41mgz Q2B #BRE BTS00z BT HE - THERAR
16/60 - ¥4 50mM ammonium bicarbonate (pH 7.0) # 3% - & & & 0.6mlhr,
3ml/fractiond & - o454 % 280nmeg i ¥ o 5 oo FEPE(VW) 5 A F = TRl
o

B g - BBarigis R 47 S-100-HR &k 162 & & 'K ¥A10% SDS-PAGE 4 #7(Silver stain).Z
F kB - Lane l'marker ; lane 24 Fx o F M 2B G - FH L H T E S
54Kda -
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90 +

80 -

X 70+ §/§
U‘Q) 60 L /
3 3
g sol /
[¢6
=
~ 40t
@]
S 3Lk
O
—
20
TO—/ =
Oii‘——M}
0 5 10 15 20 25 30

Hemolysin (ug)

B & - Vibrio damselaz 75 fn F H AR 2 R B R e e KB EF - br o HAPH 74
PBSH B RLARE B N B FRE RSB IE L FAITCHER 205
4% » #0.D. 540nm R F oo br £ F o #§ 4r o A 1% Triton X-10058 32 P FE ok 2 o br &
FEFELKI0%ER - (@) AfbehE: (O) 28Miahk - TREHEE
VIRHIRAEZER -

% of Total

0 10 20 30 40 50

Time min

B 5% - Vibrio damselaz 5 fn & # A B A R BB E - AR b (x108/ml) g1r 7
BREFE TR (---)200ug  (—)100ug  (--)50pug: ()20ug- (A) s
#WEMR (O sHkmse® 0 (O)3LatE: f58 F(LDH)RE & - 4§62 ]\ 38X 1% Triton
X-1007 25 EH100%RE - THREEESFHIRALZLER -
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Bt -~ Vibrio damselaz iz dn # #H Ao [\ BA RBEZ FHATHEE - ( A)aH
B o 5o & H o N8 4E A 10 min (B); 30 min (C); % k4% £ 10.000X - %
e EREOLE -
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The Hemolysin of Vibrio damsella:Partial Purification anjd Its
Cytolytic Activity

Cheng-Teh Wang' and Lai Wang!

Culture of Vibrio damsela on rabbit blood agar plate for 48 hours appeared
to show the clear zone around colonies. It indicates that hemolysin was released
from the pathogen. Culture of the bacteria in heart infusion broth (HIB) at 37°C
found that the growth curve and release of hemolysin was comparable in a time
dependent manner. The onset of stationary phase was at 10 hour and at that time
there was maximal release of hemolysin. To isolated hemolysin, supernatant of
cultured of V. damsela in HIB for 14 hours was harvested. Using ammonia
sulfate precipitation, we found that the hemolysin activity appeared in 60%
ammonia sulfate saturation. Using anion exchange column chromatography (O-
fast flow), hemolysin activity appeared at 0.18 M. This fraction was further
purify by gel filtration (S-100-HR), and hemolysin appeared at second peak.
SDS-PAGE (10%) revealed that the apparent molecular weight of hemolysin was
54 KDa.

The partial purify hemolysin exhibited differential activities against human
and rabbit erythrocytes (RBC). Its lytic activity on rabbit RBC was 5 to 7 folds
stronger than that on human RBC. The hemolysin caused lysis of human platelet
by showing the leakinesses of both lactate dehydrogenase and acid hydrolase.
Scanning electron microscope revealed that the lytic action was via membrane
area expansion. It implied that the hemolysin is a membrane hydrolytic enzyme.
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