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The hemolysin of Vibrio cholerae non-O1 CT isolated from sea water was purified and characterized.
The purified hemolysin displayed an optimum at 37 C and exhibited more than 70% of residual hemolytic
activity after incubation at 45C for 120 min. However, the activity dropped dramatically at temperature
above 55C. The purified protein showed the highest hemolytlc activity at pH 7.0, while the activity was
completely lost outside of the pH ranges of 5. 0 and 10 0. The act1v1ty of hemolysm was inactivated

by addition of divalent cations, such as Cu2
completely inhibited by addmons of Ca®’

Fe,Hg
, g K Na

Mn , and Zn*
and Li.
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Fig. 1. Effect of temperature on the hemolytic activity of
hemolysin produced by Vibrio cholerae non-Ol1 CT.
Hemolysin was mixed with erythrocyte and incubated at
various temperature for 1 hr and then hemolytic activity was
measured as described in Materials and Methods. Data are
the average of duplicate experiments.
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Fig. 2. Effect of pH on the hemolytic activity of the hemolysin
produced by Vibrio cholerae non-O1 CT. Hemolysin was
incubated at various pH for 1 hr. Then, the residual activity
of hemolysin was measured. lHE, citrate buffer (pH 3-6);
@@, phosphate buffer (pH 6-7); A—-A, Tris-HCl buffer (pH
7-9); @@, glycine buffer (pH 9-12). Data are the average
of duplicate experiments.
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Fig. 3. Thermal stability of hemolysin produced by Vibrio
cholerae non-O1 CT. Hemolysin was incubated at various
temperature. Then, the residual activity of hemolysin was
measured at the indicated time. A—A, 4C; [-[], 20C; @—
@, 37C. @, 45C; i\, 50 C, 55 T %60 C.
Data are the average of duplicate experiments.
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Fig. 4. Effect of cations on the hemolytic activity of the
hemolysin produced by Vibrio cholerae non-O1 CT. All of
the cations were used with chloride salts and the concentration
used was 5 mM. Data are the average of duplicate experi-
ments.

metschnikovii (Miyake et al., 1989), V. cholerae El Tor (Zitzer
et al,, 1995) & V. fluvialis (Han et al., 2002)¢] €8 =29
75 27y Fol o] Aot o8 £8FAJo] Atk Bu
9} A3, v, parahaemolyticus®) -+ 7 -go] 2R HT=
RHaeke vhole] A4S B3t (lida and Yamamoto, 1990).
A 22 V. cholerae non-O1 FM39] £ E 49 A 9-ol=
K, Na', Ca¥", Mg™, Mn™™ 5] o] H7lo] 23] £88H4o]
i A= EAE Qo zn*'e) Hrtol A s A
SHE AT (Kim et al, 1997). o]2lgt Axe] Aoldhe HlE
T 42 e 88540 EAo) e g 2olH
o] glow, wFrt B Hejeel 34 2 514 wo] x)o)
of 71gtt FF Tk WHYL Fo] AatetE FHEL
3 EEEL A g FHAT BAYESS o}
oF2 o] S8 EA4d g U Alo] Z A5= ot} ol
O3 ARE AFTL 5 Ak AAZAE F2 V. cholerae
O1, V. parahaemolyticus, V. vulnificus, V. mimicus 5 O. 23 ¥
< T 2 B3} o, o} V. cholerae non-019]
BAHE FESA FRA0l UE wils A fo] o] we)
HAAZRE 8H5: FAAE 229 E 14 824, 1
23 e thapdde] o st EAM B S A ukoto]
AlFEi st o= ThE Bl e FFe 28E40) 97
Mgate] HlarE-Ae] sk AN&FAY A 2 g g
WA FOT ool Aoz e, Ea B W A SO
=RE ) o BegozrEe) #REe 2 Eysolo)

1 sjofof & Ao},

&
A

Hoox J

=

IR DA B

#oE s

Chang, D.S. and S. Shinoda. 1994. Toxin produced by

pathogenic Vibrio isolated from sea food. J. Kor. Fish.
Soc., 27, 107-113.

Chang, D.S., 1.S. Shin, S.T. Choi and Y.M. Kim. 1986.

Distribution and bacteriological characteristics of

Vibrio vulnificus. J. Kor. Fish. Soc., 19, 118-126.

25 ARE-AE ol

[e)
5

rlo

Gyobu, Y., H. Kodama and S. Sato. 1992. Studies on
the enteropathogenic mechanism of non O1 Vibrio
cholerae. IV. Role of hemolysin. Kansenshogaku-
Zasshi, 65, 897-904.

Han, J.H., JH. Lee, Y.H. Choi, J.H. Park, T.J. Choi and
L.S. Kong. 2002. Purification, characterization and
molecular cloning of Vibrio fluvialis hemolysin.
Biochim. Biophys. Acta., 1599, 106-114.

Honda, T., M. Arita, T. Takeda, M. Yoh and T. Miwatani.
1985. Non O1 Vibrio cholerae produces two newly
identified of toxins related to Vibrio parahaemolyticus
hemolysin and Escherichia coli heat-stable entero-
toxin. Lancet, 2, 163-164.

Iida, T. and K. Yamamoto. 1990. Cloning and expres-
sion of two genes encoding highly homologous
hemolysins from a Kanagawa phenomenon-positive
Vibrio parahaemolyticus T4750 strain. Gene, 93,
9-15.1.

Ju, JW. and S.A Ju. 1996. Purification and immunological
characterization of /-hemolysin produced by Vibrio
mimicus. J. Bacteriol. Virol., 31, 433-449.

Kim, S.H., M.Y. Park, Y.O. Lee, M.H. Cho and D.S.
Chang. 1997. Characteristics of hemolysin produced
by Vibrio cholerae non-O1 FM-3 Isolated from Sea
Water. J. Kor. Fish. Soc., 30, 556-561.

Kim, Y.M., LS. Shin and D.S. Chang. 1987. Distribution
of Vibrio vulnificus the coast of South Korea. J. Kor.
Fish. Soc., 20, 591-600.

Lee, HK., S.S. Lee, Y.H. Yoon and K.H. Ha. 1998.
Biochemical characteristics of Vibrios isolated from
cultured shellfish, Ruditapes philippinarum, and some
species of wild shellfish. J. Bacteriol. Virol.,, 33,
567-574.

Miyake, M., T. Honda and T. Miwatani. 1989. Effects
of divalent cations and saccharides on Vibrio
metschnikovii cytolysin-induced hemolysis of rabbit
erythrocytes. Infect. Immun., 57, 158-163.

Miyoshi, S., K. Sasahara, S. Akamatsu, M.M. Rahman,
T. Katsu, K. Tomochika and S. Shinoda. 1997.
Purification and characterization of a hemolysin
produced by Vibrio mimicus. Infect. Immun., 65,
1830-1835.

Oh, EK., Y. Tamanoi, A. Toyoda, K. Usui, S. Miyoshi,
D.S. Chang and S. Shinoda. 1993. Simple purification
method for a Vibrio vulnificus hemolysin by a
hydrophobic column chromatography in the presence
of a detergent. Microbiol. Immunol., 37, 975-978.

Park, JW., T.A. Jahng, HW. Rho, B.H. Park, N.H. Kim
and H.R. Kim. 1994. Inhibitory mechanism of Ca™"



Vibrio cholerae non-01 £8% 49 &4 247

on the hemolysis caused by Vibrio vulnificus
cytolysin. Biochim. Biophys. Acta., 1194, 166-170.

Seong, HK. 2003. The Distribution of serogroup of Vibrio
cholerae non-O1 isolated in Korea. Kor. J. Microbiol.
Biotechnol., 31, 13-17.

Shinoda, S., I. Akiyama, S. Yasuil, Y.M. Kim and B.IL
Ono. 1992. Lateral flagella of Vibrios serological
classification and genetical similarity. Soc. Microbiol.
Immunol., 36, 303-307.

Shinoda, S., S. Miyoshi, H. Yamanaka and N. Miyoshi-
Nakahara. 1985. Some properties of Vibrio vulnificus
hemolysin. Microbiol. Immunol., 29, 583-590.

Yotaku, G., H. Kodama and S. Sato. 1992. Studies on
the enteropathogenic mechanism of non O1 Vibrio
cholerae. 111, Production of enteroreactive toxins.
Kansenshogaku-Zasshi, 65, 781-787.

Zitzer, A., 1. Walev, M. Palmer and S. Bhakdi. 1995.
Characterization of Vibrio cholerae El Tor cytolysin
as an oligomerizing pore-forming toxin. Med. Micro-
biol. Immunol., 184, 37-44.

200813
20084

69 24 A
8¢ 11d ¥



