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Bacteriological Characteristics of Unidentified Vibrio sp.,
Hemolysin Producer Isolated from Brackish Water

1. Bacteriological Characteristics of Vibrio sp.
D9 (V. kumkang) Similar to V. mimicus

Young-Man KiM and Hee-Kyung OH

Department of Food Science and Nutrition, Dong-eui University,

Pusan 614-714, Korea

A hemolysin producing strain was isolated from Kum river estuary located in west part of Korea. In the process of identification
the isolated strain was similar to V. mimicus but did not show characteristics of known Vibrio species; therefore, the strain was
designated as Vibrio sp. D9 (V. kumkang) tentatively and further identification study was carried out by comparing its bacteriological
characteristics. Morphologically Vibrio sp. D9 was a typical straight rod with a polar flagellium. Among known Vibrio species no
identical strains were found when using automatic bacteria identification system (MicroLog™system, release 4.0, Biolog Inc., USA)
which evaluated the ability of metabolizing 95 kinds of carbon and nitrogen sources. Vibrio sp. D9 showed 18 and 13 different
responses as compared to V. mimicus and V. cholerae, respectively. Clear hemolysis zones were observed with the strain against
human and sheep blood agar plate. Hemeolytic toxicity was confirmed by strong vascular permeability and fatal toxicity against mouse
was also observed. Thus the strain was a pathogenic vibrio. Growth conditions for Vibrio sp. D9 were salinity of 0~5.0%, pH of

6.4~9.8, temperature of 15~41C, respectively.
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v kg & TCBS (thiosulfate-citrate-bile-sucrose, Difco Co., USA)
Hal A gl X Vibro £ £33 1 Bergey's manual® FDAS
W) Fate] AsetA A@E dA gt AHEF Vibrio sp. D9
(V. kumkang) S #2183 th (FDA, 1992; Holt et al, 1994).
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frAtet AT (Fig. 1).

Fig. 1. Colony type of the lsolated strains on the TCBS agar

plate.

FDA (1992) ¥ Bergey's manual (Holt et al, 1994)o] 3%
A3t A)g A7 (Table 1) Vibrio sp. D9 oxidase ¥4 nit-
rate 4ol FAHALH H,S gast 4431 &skch =8 NaCl
0% AMT Ago] 7hsstgich. HA7AY Bio] & At
el ZtolE Bol7le sy Kol GEF 8740 §E Vibrio &
9.2 V. cholerae, V. mimicus ¥ V. furnissii7t B1so} ok 11
2} Vibrio sp. DIE sucrose £350 A4 V. cholerae ¥ V. furnis-
sii $3e AolE YERAAT (Holt et al, 1994; FDA, 1992). £&
AasE A A7 A §ASI9 D V. mimicus$hs methyl red
Bhgol A atol & UENZITH (Holt et al, 1994).
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Table 1. Biochemical characteristics of tested strain, Vibrio sp.

D9

Tested items

Vibrio sp. D9

Gram staining
Oxidase
Nitrate reduction
Growth at NaCl: 0%
" 3%
6%

L+ + + + |

H.S reaction
Urease reaction -
Indole production +
Citrate +
TSI test: slant red
butt yellow
B-galactosidase
Arginine dihydrolase
Lysine decarboxylase
Onmithine decarboxylase
Tryptophane deaminase
Gelatine hydrolase
Methyl red
Voges-Proskauer
Glucose
Mannitol
Galactose
Salicin

+

I+ 1+ 4+ 1

[+ 4+ + |

(Fig. 2). ©12813 Az TCBS HIwjA 49 colony Hehsh A
388 A gol A 71 FAS TR 4 AR V. mimicus®) comma’d
E (Davis, 1981) 3= £33 FEEHUL A AA T 438y
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grtdle ezt oy o9t 22 HehHQl xolE YT o
2579 Vibrio £ 7I540] leng AiAEsRE7I2 32
A48E AAEA
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Table 2. Identification of Vibrio sp. D9 using MicroLog™ system

ol £ F Vibrio sp.8] AT £A 587

Tested strain Test no. Priority Identified genus or species% Similarity Distance
. \ Salmonella subspecies IC 0.34 4.98
Vibrio sp. D9 ! 2 Yersinia rukeri 0.29 5.04
) 1 Vibrio parahaemolyticus 0.32 8.50
2 Yersinia rukeri 0.06 9.04
3 1 Vibrio cholerae 0.34 4.59
2 Vibrio aestuarianus 0.16 4.83
4 1 Vibrio metschnikovii 0.26 12.05
2 Vibrio aestuarianus 0.02 12.86
5 1 Vibrio furnissii 0.34 4.83
2 Listonella anguillarum 0.17 5.06
V. vulnificus 1 Vibrio vulnificus 0.77 2.02
(Control) 2 Vibrio anguillarum 0.04 3.04
Table 3. Carbon and nitrogen utilization characteristics of Vi
brio sp. D9
No. Carbon and nitrogen A B C D E
source names
{ Water - - - -
2 a-cyclodextrin - + - - F
3 Dextrin + + + + +
4 Glycogen + + + + +
5 Tween 40 + + + + £
/ 6 Tween 80 + + + + +
5 7 N-acetyl-D-galactosamine - - + - +
% 8  N-acetyl-D-glucosamine + + + + +
9  Adonitol - - - - =
10  L-arabinose - v - - -
Fig. 2. Morphology of the tested strain under scanning elect- 11 D-arabitol - - - -~
ron microscope. 12 Cellobiose t+ + -+ -
13 i-erythritol - - - - -
) 14 D-fructose + + + + +
AT A T systemd] AVHEE Ao 27 AHEE 2 15  Lefucose -y - - =
7/]'°]1U}' EHE}_Q_E“:T"H e v vulnificus® %Zg A simila- 16 D-galactoge - + + - +
rity 0.77, distance 2.029] V. vulnificus2 T4 o] AME A| 29 17 Gentiobiose + + - + -
NS JEAT 98 8o w8 AP AHE Table 3% & 18 e-Dglucose oo+
of FYANL, 1RHY AHA AQAN 1 FARHD Vom0 Iinoshel I
. B} o 20  a-D-lactose - v = 15 +
micus$} V. cholerae®} database® ¥ 233tk Vibrio sp. D99l 21 Lactulose - - - - 3
A% V. mimicus$tE N-acetyl-D-galactosamine, cellobiose, D-ga- 22 Maltose + o+ + o+ o+
lactose, gentiobiose, m-inositol, D-sorbitol, a-hydroxybutyric acid, 23 D-mannitol -+ + + +
p-hydroxy phenylacetic acid, a-keto glutaric acid, bromo succinic 24 D-mannose L S
_ _ . . . 25 D-melibiose -+ - - -
acid, glucuronamide, L-alanyl-glycine, L-asparagine, glutamic .
. . . . . . 26 f-methyl-D-glucoside - v + - -
acid, glycyl-L-aspatic acid, glycyl-L-glutamic acid, thymidine, gly- 27 D-psicose + o+ o+
cerol 5 18% %, V. cholerae}< a-D-lactose, f-methyl-D-gluco- 28  D-raffinose - - - - =
side, sucrose, citric acid, a-hydroxybutyric acid, p-hydroxy pheny- 29 L-rhamnose - - - - -
lacetic acid, propionic acid, glucuronamide, L-proline, D-serine, 30 D-sorbitol -t 6 t+ -
L-serine, L-threonine, glucose-6-phosphate % 13579 54 g; lS)uct:rosel ; :_ i _T_ ;
. -trehalose
2 w32 JelA V. choleracl A V. mimicus7t £ 2 ‘q] 33 Turanose + O+ o+ o+ o+
DNA homologys} A} & =pol& ol stgoy Astery Ay 34 Xylitol - - - - =
A= sucrose ¥4 7 Voges-Proskauer Al @M% 2ol & B 35 Methyl pyruvate + + + + 4+
A9 A (Davis, 1981) & 2 ® Vibrio sp. DT EAZA £ 36 Mono-methyl succinate -t t + +
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Table 3. (continued)
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Table 3. (continued)

Carbon and nitrogen

No. Carbon and nitrogen A B C D E

No. A B C D E
source names source names

37 Acetic acid - - + - ¢ 90 Putrescine - - - - -
38 cis-aconitic acid - - - - - 91 2-amino ethanol - - - - =
39  Citric acid - - + - - 92 2.3-butanediol - v - - -
40  Formic acid - - - - - 93  Glycerol -+ + - +
41 D-galactonic acid lactone - - - - - 94  D,L-a-glycerol phosphate - v t+ - 7
42 D-galaturonic acid - - - - - 95 Glucose-1-phosphate + v - - =
43 D-gluconic acid 49 + + + 4+ 96  Glucose-6-phosphate + + + - -
44 D—glucosam'lmc -acxd - _ - A Database of V. vulnificus
45  D-glucuronic acid - v - % .

. . B: Data of tested V. vulnificus (control)
46  a-hydroxybutyric acid - v - -

. _ o C: Database of V. cholerae
47  B-hydroxybutyric acid v - -

o _ . D: Database of V. mimicus
48 yhydroxybutyric acid v N E: Data of tested Vibrio sp. D9
49  p-hydroxy phenylacetic acid - - - - + ) ’
P _ o, - < - #u7 ge 239 bs40) ¥% A0E 47ed $A4EY
51  a-keto butyric acid - v - - - ™ = 8% ool ME A= bl
2 aketo glutaric acid - v 4 - 4 A% SHd R A F F71H 979 g 4uzd
53 aketo valeric acid - - - - = a9 AYs Agdolol AFez ARVE ez 44
34 DlL-dactic acid -t Pttt oz oWy WYY 298 V124N ANB
55 Malonic acid - - - - -
56 Pro.pi.onic‘acid - - + - - HIA SOl AJB
2; gusl:;zhzcrllg acid _ : _ _ 484 A'¥ ZH human® sheep blood agar plateci 25
59 Sebacic acid -y - = - 3% 2880 #AHAD (Fig. 3). T3 rarell di HE2 B
60  Succinic acid -+ + + o+ EREANY NE AFe Fig 49 229 Vibrio sp. D97t B4tét
61  Bromo succinic acid - v ot =t T 254 §99 A& rat skinolA F ¥R FEo] A
62 Succinamic acid -+t + + % ggemz A5 ST $8549 g AU
23 Sll:g;:;)rr:;(ritxde . - +_' 8 moused] ¥ ANAEA AlFAME 154 7AF WSS
65 D-alanine -+ - - x ANETFY F9E moused] EZo FAHE 27 mouse® HFE
66 L-alanine - + + - F 4~6A1 7t olol] At 7 AA 5L GERAAT (Table
67  L-alanyl-glycine -+t + - 4 4). =3 mouset MFY FAL F Az Ho] wet vibrio 7
% Lusparagine DYoL L esdnsydes 8 s qe g g B pid AN 3

-aspartic aci - - o . .

70 L-glutamic acid 4w - 4 REHEFAYEAS.
71 Glycyl-L-aspartic acid - v + - + N B
72 Glycyl-L-ghE)tamic acid - -+ - 4 S Al Ay
73 L-histidine - - & - - Vibrio sp. D99] FAA 244 A8 ZFE Table 59 HEh
74 Hydroxy L-proline - - - Ak Amikacin § 1659 A1E FAA ddto] FeAel e
15 Lrleucine - - - -~ Aoz JEwer 53 ciprofloxacin, gentamycin, ofloxacin
76  L-ornithine - - - - -
77  L-phenylalanine - - - - - N
78  L-proline - v - 10 +
79  L-pyroglutamic acid - - - - -
80  D-serine - - t+ - -
81 L-serine - - + - -
82  L-threonine - v + - -
83 D,L-camitine - - - - -
84  y-amino butyric acid - - - = -
85  Urocanic acid - - - - -
86  Inosine + + + + + : - : o
87 Uridine 4 + + 15 + Fig. 3. Hemolysin activity of tested strain on the blood agar
88  Thymidine - 4+ + - + plate.
89  Phenyl ethylamine - - - - - A: human blood

B: sheep blood
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Fig. 4. Vascular permeability activity of crude exotoxin produ-
ced by tested strain on the rat skin.
A: Control (0.85% NaCl)
B: Vibrio sp. DY

Table 4. Lethal toxicity of the cultured fluids of the tested st-
rain

e $¥528 YA

Ul &5 Vibrio sp.o] AdEA & 589

MRAEX}

Vibrio sp. D9 NaCl 0%l X% F4¢] 7F63td2 €% 10
%olA H1 FA4HE JER LY 50%7HA A&o] 7H5Et
o} (Table 6). =3 Ao vl = pHY FF 22 Vibrio sp. DT
pH 64914 713 843 F43990 4% 7h5 pH AT 64~
982 AU (Table 7). ¥&AA HAANNE 4 5o] 75T
A#E Vibrio 49 FEAY S dxdo

TR Vibrio sp. DIE 15~41T2 2% HHolA FHo] 71538
%t} (Table 8). Chang et al. (1995)& V. cholerac non-O1%.c}
V. mimicus7t A& 270] ! A@Holetx Bug v Jov vi-
brio sp. D99 A%l V. mimicus2t o M§HY HKPAE
JERH ST

Table 6. Effect of salinity on the growth of Vibrio sp. D9

. Mouse weight Death time  Toxici ini
Tested strain () (min) (/e S 0 05 10 15 20 25 30 35 40 45 50 55
18.18 273 150
19.10 7 142 -, no growth; t+, growth; *+, good growth; ++t, best growth
18.90 623 330
19.07 255 134 Table 7. Effect of pH on the growth of Vibrio sp. D9
Mean toxicity . 147 pH 42 52 64 74 82 90 98 103

Table 5. Antibiotic susceptibility of Vibrio sp. D9

Tested strain  Control (V. mimicus) Vibrio sp. D9
Antibiotics MIC"  Susceptability ~ MIC  Susceptability
Amikacin (=2 s? (=2 S
Ampicillin

[\)
(3]

Ampicillin/Sulbactam
Cefazolin

Cefotaxime

Cefotetan
Ceftazidime
Ceftriaxone
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Il

Ciprofloxacin
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S = = b O D ® ®
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S f
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—_ 0 = — A O O o ®
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Gentamycin
Imipenem

Il
I

Ofloxacin

il
1]

Piperacillin
Ticarcillin/CA
Tobramycin
Trimeth-sulfa

It
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It
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Il
wn
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wn
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MIC": MIC (minimum inhibit concentration) value (ug/mf)
$?: Susceptable

2 tobramycin® W3telE MIC7t 0.5~1 pg/md ©13t2 &2 7
S5 Udegdo] 2702 A Lol thEtell M Fge
V. mimicus$} TAHFATE

S A - A

Table 8. Effect of temperature on the growth of Vibro sp. D9

Temperawte 4 13 14 15 25 3% 4 2 4

- -+t H o - -

2 E

37 oA Beld £8KAE AAste HEF 714 Vib
rio $22 FAHE AP #F Vibrio sp. D9 (V. kumkang) |
AEy 54L& oy 2o

718AQ AstedE APl ME V. mimicuss fAFFH 2 me-
thyl red ¥H3-olA Aol Bom Feje A4 Fdog dA

A AolE Bt

95%9 ©@Ad ¥ A4HAY ol&F
2 33 23, genus levell A Vibrio 2.2 FHHAL2Y spe-
ciest 94X 3e TFol AUk 1 F M FASHE V. mimi
cus?t 182 F Y 2ol V. cholerac}t= 13FF9 $5o] &

£ vaste AFATER]

g e A

HdAd &9 AldoAM human® sheep blood agar plateolAl
S £88S P4, 2LYELY rao] dF HFBAF
BgA40) in vivo FANE FAHALH moused] HF AAL=
ol AU

4% H59 87 2
41c01 e,

AL 9% 0~50%, pH 64~98, =& 15~
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