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Physiological and Ecological Characteristics of Hemolytic Vibrios and
Development of Sanitary Countermeasure of Raw Fisheries Foods

1.

Isolation and ldentification of Novel Pathogenic Vibrio sp. Producing Hemolysin
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To determine the physiological, biochemical characteristics and toxicity of hemolysin produced by a novel
sucrose positive Vibrio (Vibrio sp. D5) isolated from estuary of Kum river, it was compared with already known
sucrose positive Vibrio. Salinity, pH, temperature and conductivity of place where Vibrio sp. D5 was isolated
were 4.7 %o, 7.6, 24C and 7800pMHOS, respectively. Physiological and biochemical characteristics distingiushed
Vibrio sp. D5 from other sucrose positive Vibrio: V. alginolyticus, V. cholerae, V. cincinnatiensis, V. fluvialis,
V. furnissii and V. metschnikovii. The range of salinity and pH for growth of Vibrio sp. D5 were 0.5%~7.5%
and 4.5~9.5, respectively. Vibrio sp. D5 exhibited typical yellow colony on TCBS agar plate and curved rod
type upon transmission electron microscopy (TEM). Vibrio sp. D5 had lethal toxicity against mouse in case of
intraperitoneal injection with its culture and showed hemolysin activity on human blood agar and sheep blood
agar. Vibrio sp. D5 also demonstrated vascular permeability activity toward rat.

From the above results, Vibrio sp. D5 was ascertained to be a novel pathogenic Vibrio.
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Fig. 1. Schematic diagram for isolation of Vibrio sp.
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Ifate-citrate-bile-salt-sucrose, Difco Co., USA) ¥ Ful A o]
gAugste APH M s Fdste e £
@ 3 TSI (triple sugar iron Difco Co.,, USA) WAL wj
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Table 1. Environmental conditions of the estuary of
Kum river where Vibrio sp. D5 was isola-
ted

Tested items Result
Date 19th Jun. 1993.
Time 17 2 00
Source Water

Temperature 24¢C

Salinity 4.7 %
Conductivity 7800uMHOS
pH 76
COD (mg/¢) 19

(Holt et al, 1994 F=¢ WA

TCBS HaulA oA g4 H2e FAshe 637 24
oA 223 79 Aesrd 54 (Table 2)& ¥ w3l
B V. dginolyticusSHS  citrate, arginine dihydrolase, gel-
atin® 3, arabinose, lactose, salicin, oxidase A|g ¥ VP
AE At 8% 4 E WA G2 k&S EHuh V.
cholerae$t ¥l W3 AU AlHAAM 0%, 6% 2 8%

HAA Vibrio sp.o 229 4
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oA th& ¥ o B FEEYon ONPG, oxi-
dase, indole’§ 4, arginine dihydrolase, gelatin +-3, ara-
binose, lactose, salicin ¥H-&-o4 oz Al vrebge},

V. cincinnatiensist oxidase, ONPG, citrate, arginine di-
hydrolase, ornithine decarboxylase, cellobiose 2 lactose
N A dZ s e A V. fuvialisSt V. furni-
ssiiZd$- lysine decarboxylase, ornithine decarboxylase,
gelatin 23], lactose, salicin Al @A & ¥-&& e
WA V. metschnikovii¥] 7355 VP A3, ornithin de-
carboxylase, arabinose ¥ salicin Al @A ¥H-3-o] G2 A
RS T (Table 2).
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sucrose B350l v WEA VibrioEde 2 #2.2
A obd A A A e Adgoleta AtgHo AT Tyt
A2 gyg Ho grlde £ o B2 A7 dojor 2
Aoz Azl WA Vibrio sp. D52 WHE A

3. 4=0

Vibrie% & £ 73

Table 2. Comparison of biochemical characteristics of the isolated Vibrio sp. D5 with the other sucrose posi-

tive Vibrios which gave hemolytic activity

Tested items Vibrio sp. D5 VA

VC VCi VF VFu VM

Growth in:
0% NaCl
1% NaCl
6% NaCl
8% NaCl
Acid from
Salicin
Sucrose
Lactose
Cellobiose
D-Mannitol
L-Arabinose
D-Mannose
V-P test
Arginine dihydrolase
Lysine decarboxylase
Ornithine decarboxylase
Gelatin hydrolysis
Indole production
Methyl red
H.S production
ONPG
Oxidase -
Citrate + —
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+, positive ; —, negative ; =, 11~89% of strains are positive; VA, V. alginolyticus ;
V. metschnikovii

cincinnatiensis ; VF, V. fouvialis ; VFu, V. fumnissii ; VM,

VC, V. cholerae ; VCi, V
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Table 3. Salt tolerance of Vibrio sp. D5 incubated in peptone water at 37T for 24 hours

Tested Satinty
tubes
0% 05% 1.0% 30% 65% 70% 75% 8.0% 85
A - + ++ ++ ++ + + + -
B - + ++ ++ ++ + + + -
C - + ++ ++ ++ + + + -
D - + ++ ++ ++ + + + -
E - + ++ ++ ++ + + + -
++, +, Growth ; * Weak growth ; —, No growth
Table 4. Effect of pH on Vibrio sp. D5 incubated in peptone water at 37C for 24 hours
Tested pH
tubes 40 45 50 80 85 90 95 100
A - - + ++ ++ + + -
B - + + + + + + + + -
C - + + + + ++ + + -
D - - + ++ ++ + + -
E - - + ++ ++ + + -
++, +, Growth ; + Weak growth ; —, No growth
25 FEo| HEZ Vibrip sp. D5 A% 7H5d 9% et al, 1993). Vibrio sp. D58 32 7153 pH B9 1%
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Fig. 2. Transmission Electron micrograph of Vibrio
sp. D5.
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Fig. 4. Vascular permeability activity Vibrio sp. D5.
The dermal surface of a rat on 6 hours aiter
intradermal injection.

A :0.1ml of mid-logarithmic-plase Vibrio sp.
D5 incubated in BHI broth.
B : Control (0.1ml BHI broth).

o2 AlgEY,

7% 379 BA 289 sucrose BN Vibrio &

79 B4L NYE 23

Fig. 3. Hemolysin activity of Vibrio sp. D5 on human blood agar plate (A) and sheep blood agar plate (B).
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