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Vibrio vulnificus is a recently recognized halophilic organism that may cause serious human infec—
tions., Patients infected with V. wulnificus often have a history of exposure to the sea, suggesting that
the organism may be common inhabitant of marine environment.

The purpose of this experiment is to investigate the distribution and bacteriological characteristics.
of V. vulnificus.

The strain used in this experiment was isolated from sea water and sea products such as common
octopus (Octopus variabilis), ark shell (Anadara broughtonii), blue crab (Ericheir japenica), and sea
squirt (Symthia roretzi) collected in Pusan area from July to October in 1985.

V. vulnificus was frequently isolated in August when temperature of sea water was around 26°C and
rarely isolated in October when temperature of sea water was around 18.5°C.

The distinctive biochemical characteristics of V. vulnificus were ONPG hydrolysis positive and fermented
lactose and not grown in peptone water contained 8% NaCl.

The optical density at 660 nm of the growth of V. wvulnificus was reached maximum level after 8
hours of culture at 35°C in brain heart infusion broth but that of V. wulnificis was little increased at
15°C for 14 hours.

Optimum temperature and pH for the growth of V. valnificus were around 35°C and 8.0. The specific
growth rate and the generation time of V. wulnificus isolated from the samples were 1.21 hr~!, 34 min
at 35°C and 0.61 hr~!, 69 min at 25°C, respectively.

V. wvulnificus did not grow on eosin-methylene-blue agar, salmonella-shigella agar, deoxycholate
agar but grew well on Endo agar, xylose-lysine-deoxycholate agar and hektoen enteric agar. On
Endo agar, the colonies of V. weinificus were red and achieved a diameter of 2 t0 4 mm as a feature
enabling differentiation of V.wulnificus from other Vibrio spp. V.wvulnificus grow well on TCBS agar
forming green colonies.

V.vulnifcus refrigerated at 4°C exhibited a linear decline of its viablity as 1 log cycle in every 16

hours storage, while V.vulnificus freezed at —18°C almost became extinct.
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Table 1. List of samples examined
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Octopus variabilis), s} %A (ark shell,
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&9 ©}(Table 1).
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% Instel COPMBE LS 3% NaClg 4F3 1
% peptone el A 35°C ol 18~24FF[l) B pEHE sl

thiosulfate-citrate-bile salts-sucrose agar (TCBS

Data Samples Number of samples pH Temp. (°C)
Jul. 1685 Sea water 13 7.80~8. 36 24.0~25.0
Common octopus 4 6.58(Ave)
Ark shell 4 6.33 #
Blue crab 5 6.63 »
Aug. 1985 Sea water 13 7.65~8. 42 24.5~26.0
Common octopus 4 6.61(Ave)
Ark shell 4 6.83 »
Blue crab 5 6.65
Oct. 1985 Sea water 11 7.75~8.41 18.5~21.0
Common octopus 3 6.55(Ave)
Ark shell 2 6.40 »
Sea squirt 2 6.15 »
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Sample (homogenate)

Enrich culture
1% peptone+3%NaCl solution

Isolation plate with TCBS agar
TSI agar semi slant
l
TSA slant

. . Lo
Biochemical tests for identification

Fig. 1. Isolation scheme for Vibrio vulnificus.
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Table 2. Detection rate of Vibrio vulnificus
in sample collected at Pusan area
from July to October in 1985

Numbers of sample

Date

Tested Positive Rate(%)
Jul. 26 2 7.7
Aug. 26 5 19.2
Oct. 18 1 5.5
Total 70 8 11.4
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Fig. 2. Detection rate of Vibrio vulnificus in various samples at Pusan area from July to October in 1985.

Table 3. Characteristics of the isolated Vib-
rio vulnificus

Specimen
Tested item
Environment Patient

Cell morphology rod rod
Gram reaction — -
Motility + +
Production of oxidase 4 +
H,S — —
acetoin — —
gas from glucose - —
Gelatin hydrolysis + +
Arginine dihydrolase - —
Lysine decarboxylase + +
ONPG hydrolysis + +
Fermentation of glucose -+ -
lactose + +
arabinose — —
sucrose - -
Salt tolerance 0% —_ -
0.5%~6% + +
8% — —
Growth at 4°C — —
25°C ++ ++
35°C +++ +++
42°C + +
45°C - —
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Fig. 3. Growth curve of Vibrio vulnificus by the temperature in BHI broth,

0.D.(at 660m)

Time{hr)

Fig. 4. Growth curve of Vibrio wulnifices by the temperature in BHI broth under shaking condition.
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Table 4. Cultural characteristics of Vibrio
vulnificus isolated from the samples

Specific growth  Generation time

Temp. (°C) rate (hr1) (min)
25 0.34 124
25% 0.61 69
33 1.01 41
35* 1.21 34
40 0. 86 48

*; shaking culture
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Fig.5. Effect of pH on the growth of Vibrio vulni-
Fficus.
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Fig.6. Effect of referigeration (at 4°C) and freez-
ing (at—18°C) on the growth of Vibrio
vulnificus.
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Table 5. Growth of Vibrio vulnificus on various agar medium

Growth(size[mm] color of colonies)

A Vibrio fluvialis Vibrio  parahaemol yticus Vibrio wvnlnificus
gar
24 hrs 48 hrs 24 hrs 48 hrs 24 hrs 48 hrs
EMB NG NG NG NG NG NG
(pin point)
SS <1.mm 1-2, Pink NG NG NG NG
(Pin point)
Pink
colonies
DC 2-3, 3-4, Light NG NG NG NG
Colorless pink
MC 8 4, 2, 4, 1-2, 2~4,Red or
Colorless Colorless Colorless Colorless Colorless colorless?
Endo 1-2, 3, Pink 1, 2-3, Pink Pin point  2-4Red
Colorless Colorless
XLD 2-3, 3-4, Pink 1-2, Pink 3-4, Pink 3-4, Pink
Yellow or yellow
HE 2~3, 4-5, 2-3, Green 4-5, Green 1-2, Green . 3-4, Green
Yellow- Yellow~ with dark- with dark- with dark- with dark-
orange orange green green green green
centers centers center center®
TCBS 2-3, Light 4-5, 1-2, Green 2-3, Green 1-2,Green  2-3, Green
yellow Yellow

a NG, no growth.

b Varies according to rapidity of lactose fermentation.

¢ Sucrose-positive strains form yellow colonies.
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