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Vibrio cholerae non-01 (V. cholerae non-O1) was previously called nonagglutinable or noncholera vibrios,
since it fails to react with polyvalent O1 antisera. This organism is biochemically and genetically
indistinguishable from V. cholerae O1 except serological difference.

V. cholerae non-O1 strains are often detected in the environment including bays, estuaries, and fresh water,
and also found in food. Therefore it is designated food borne bacterium in Japan. However, research papers

on V. cholerae non-O1 are very rare in Korea.

In order to investigate bacteriological characteristics of V. cholerae non-O1, we isolated V. cholerae non-O1
from the environmental sea water. Among the isolated V. cholerae non-O1 strains, we selected the strain which
had the most strong hemolytic activity, named as V. cholerae non-O1 FM-3.

The optimum growth conditions of V. cholerae non-O1 FM-3 were 37C and pH 8.5 in BHI broth (containing
0.5% sodium chloride), and it grew better than V. cholerae non-O1 ATCC 25872. But both were not able to
grow in BHI broth added 5.0% of sodium chloride or adjusted to pH 5.0. According to the experimental results
on the susceptibility test against various antibiotics, there were no significant differences between the isolated
strain and reference strain (V. cholerae non-O1 ATCC 25872). Most of the antibiotics examined had
bacteriostatic action against V. cholerae non-O1 FM-3 while vancomycin, oxacillin, colistin, polymyxin B, and

sulfadiazine had no bacteriostatic activity.
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HE dodls Aog BIHT ¢t (Davis et al, 1981;
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9 443 ok {AFEAT mannose E8l 5o olA
gt Aolg Jehdd EF9etde 9% 7} man-
noseE E33A T V. cholerae non-01& 40% &) FF ko]
mannoseS £33, thrife w57} £EAA S U
W HellA El Tord Zdetdd $AEAS, Bl Tord
ZHeha s ofrloty FHery FUEeE AAXE
V. cholerae non-01% EA3= 5 w714 weh b
g zolg Hole Aoz RIHL Yok (KM - UK,
1989).

AgoM Mg, AAAZ FAo] P& 12F9) B
et F, B3 vy EAZ Az4e ALy
vulntficus (MBS N8B )Y V. cholerae non-01% &
F7t ek 59 B, o] A BEZRALE BE oY
WA BAdze B3 477t B33 APGu gon
59,1982 QAN E A2 L A3 E dydez 371
A3kt (Yotaku et al, 1992). 22} 22 alol A&
V. parahaemolyticus (3 AV )Y V. vulnificusol] o
3 A= 2o V. cholerae non-01 7+ w3k dx
e A9 gd

et B ddAe siF2iE 2y
non-01 & £82 4o AY A% ¢35
I, &5, pH, §8%% 5 T4 9L vHEe QA9
oej7ba] A g FEA T 2A S

1. V. cholerae non-01 2| SH

£ 79 29 2 5482 v FDA(1992) Hid) &
dto] Aot (Fig. . 814 1000 mé<} 100m¢ & 2z}
membrane filter ( 0.45um, Millipore) & 438 ¥ o3}
A& peptone 7 (1% peptone, 1% NaCl, pH 85)¢] o]
37CAA 18717 FEshe §H, 10wl 5 24 F
=9 peptone T BEAT. FF F TCBS H ol
wokstn g4 s Fa8go.

Astard B4, g8 A8, A 24, £884
& 2T F, BEEF Bt FAld AAsd v
cholerae non-01% FASHLE Asietsy EAe A3}
AlE kitZ o853 CAMP test: Lesmana and Sube-
kti (1994) 9] o] FaATh £ AP 249 BH
2 Abel et al. (1963) 9] ol whe}l Microbial identifica-
tion system (MIS) HP 5898A% Hewlett-Packard capillary
column (25X0.25 mm) ] 2% gas liquid chromatogra-
phyE AHE-3] oven temperature 270C, detection tem-
perature 250Co| A FID A&712 #49 AWds A%

3},

ol del Moz HA&¥ V. cholerae non-01 & NG
Aol A 1843 G4 wjdatgl s o 28BN 7MY
£& 255 ARsS 4¥S Py

2. AIBRF

S FEHE V. cholerae non-01 TFE F4317] 13l
EEAFE V. cholerae non-01 ATCC 258728, | 2T F
2 V. cholerae O1 N98 (£ 2417} i) E 23142
W B2 W FE V cholerae non-01 FM-32.2 ¥9sln &2
Agol AHg-3tglch. =3, CAMP (Christie, Atkins, and
Munch-Petersen) testS 913+ Staphylococcus aureus
ATCC 6538% AH&-3t9 ).

3. ALEHHx|

V. cholerae non-01S 3528 E Bagr] 93 =7
A<= 1% peptones (pH 85)%, &A= TCRS
Agar (Thiosulfate Citrate Bile Sucrose Agar, Difcoiit) S
AL EAT, WUEA 2 8884 A¥o)= BHI (Brain
Heart Infusion broth, Difcoiit) &, 44 A4A4 AdL
Muller Hinton Agar (Difcolit)E AH&-8tut). 289 o
Fo £8EL AHARE BEsy] g dgFAE R
Z= Trypticase Soy Agar (w/5% sheep Blood, BBLi) &
AHE-3 AT

BHI broth (pH 85, 0% NaCl) 200 méel] F57} 102~
10°n A=8 JAFF F 4,15 25, 37, 45CN 424 A
Sl ¥ (140 cycles/min) 319 A1 UV/Visible Recording
Spectrophotometer (Shimadzu Co., UV-160)S A}&-3td
540 nmol A §3=& ZA3gh

2) 9%

HAFEE 44 0, 1, 3, 5 6% HA HF/HS BHI
broth?l &S HF8L 37CAA AgujFstaN T2
& A8y,

3) pH

pHE 50~100° W2 27t =33 BHI brothe) #
S HFTAA 3rCAA AGuj AN FREE 248
At

5. x| Z4

ZE FAAA U@ V. cholerae non-019 RFA4L
Bauer et al. (1966) 2] ¥ wel Kirby-Bauer Method
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Sea water

1% Aakaline peptone water
(12~18 hrs, 37C)

[
TCBS agar plate
(12~18 hrs, 37C)
]
Yellow colony
[
Salt tolerance test
0% NaCl(+)

!
Biochemical test
!
Serological test

1

Fatty acid analysis
I

V. cholerae non-01

Fig. 1. ldentification scheme for V. cholerae non-O1.

(Disk Method) ol &3t et et 4mm AEY FAZ
AZ¥ Muller Hinton Agar %ol Ads+7 o 10°
cells/mt =7t S =% 3 A€ HEoE Fuf &
AE ¥, 4% JAEAY disk papers H& 7MY E
Table 1. Comparison of biochemical characteristics

of V. cholerae non-O1 FM-3 to the V. cho-
lerae non-O1 ATCC 25872

strains
Biochemical test V. cholerae V. cholerae
non-01 non-01
ATCC 25872 FM-3

Motility + +
Gram strain - -
Arginine dihydrolase - -
Lysine decarboxylase + +
Ornithine decarboxylase + +
Growth at 42C + +
Growth at NaCl :

0% + +
3% + +
6% - —

Acid production from

Arabinose = -
Sucrose + +
Maltose + +
Lactose + +
Galactose + +
Cellobiose - -
Salicin - -
Voges-Proskauer + +
Sheep blood hemolysis + +

A AYe- AEA

FH 15mm A& FIL lo] 37Tl A 18A17F wlsto
Aslge 2718 A8 ZHE FEFAT

!

2y D8

1. V. cholerae non-012| &%X

Fig. 19] Uetd Wioz s2Re 78 o
3te] TCBS Agar H 3o Jehd @9 Agt & oxi
dase YR 22 V. cholerae non-012E FA 5 7gg
Aedted 7 A3e APE P 2BE Table 19
EFH 2.

BHUFFE Gram £4 Ad2z $540 gon,
Voges-Proskauer test ¥4 2 galactose, sucroses 23
313 arabinose, salicing £ 314 Z3le 542 e
ek olgt 2 HAAE FEFF (V. cholerae non-01
ATCC 25872)% TY3tlE B olui2} Kilyukia et al.
(1992)9] B3gts 43¢

FHd T FEE Y CAMP test2 4AF A3}
V. cholerae El Tor®} V. cholerae non-018] E&FF EF
FHeZ El Tore AAA 2%, V. cholerae non-01
ATCC 25872 7t Tl RFS Jehlz o + &5
o] o bttt 2eE #F e BEAFY 2L
24 JESith o] 2 Lesmana and Subekti (1994)
b AEE F EFY AEATe gAY,

ol’de] A% A V. cholerae non-012.2 SAY FF
F MR A% £8E848 B #3E A3 V. chole-
rae non-01 FM-32.2 HH 31 oste] 4L dslydet.
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Incubation time (hr)

Effect of temperature on the growth of V.
cholerae non-01 ATCC 25872(A) and V.
cholerae non-01 FM-3 (B) in BHI broth.
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2. MRoX

D 2E

V. cholerae non-018) E&TFI Fe)dFo F4d
nRE 229 9% A B HAAE Fig 20 vehl
A}, V. cholerae non-01 FM-3 w3 £E9 93 o
8t BEFFS EUE Fo7t glo] vk A%E

R At

EEdFd Bead B5 37CeA A 2 S
on, 45CME HiA F FASFHY, 25CAME F
717} 7t AAHAAT G4 F FAsAS 2 15
T A$-ole vk 21417ke]) AbA ok F4]o] AZE
o} 37CoA Y A F4%9 50% A= UAe 3
T4 4T 50T AH S A RepA

2) 9%

AEFEE deldty ot dS Bl V. cholerae non-
019 ¥E&TFe BedFe] FAFAE Fig 39 v
ol EEa5d BYdFE 05%9 T4 AuF
24& BT BEATY B 0%% 1%9 FRAAR
4 Agkorn] 3% 9 FENA T4l 7HE AL, 5% °]
Ao Ae FA8A ZIH

BdFe 4 Z275 sh7AZ 029 1%
A A & FAFR e 3% 9 TRAME Falo] e
3l &8, EedFe RETFY 98 5% 520N
T e 4 Jglow, 7128 e 2 EEEF
o} 2 ARATFAHE MRE AozE gy,

14} —d—00%
—o—os% A
i e =
1ol —A—50%
0.8
o / : — v
£ “f 'é/ ,
o 0.2
§ 0.0 %/ A A. A
©
. 16
a
o 1.4 o B
12 /‘ v
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Fig. 3. Effect of salt concentration on the growth of
V. cholerae non-01 ATCC 25872(A) and V.

cholerae non-01 FM-3 (B) in BHI broth at 37T,

s A

~—B-—pH 5.0

0.D. at 540nm

o
0 2 4 [ 8 10 12

incubation time (hr)

Fig. 4. Effect of pH on the growth of V. cholerae
non-01 ATCC 25872(A) and V. cholerae
non-01 FM-3 (B) in BHI broth at 37C.

ojg} 22 A= V. cholerae’t 6% AT EAMT
F2o] 7Hestth B¢ Balows et al (1991)¢ B3

T BEg Aolvt glglen o2 iEH BYB V. cho-
lerae non-019] 7% 3%9 FF Fxvt ALAALS
B 313 Kilyukia et al. (1992)9) 3¢ X3t

3) pH

7} pHE 32434 Fig 49 Ve Ak

RFEFF BT e 25 pH7.0~909] HoldME
pHE 3t & Aolglo] & F2A3Y I 53] pH 8594
a9 FA=E Jepfsich 38 pH 6,02 pH 10004
A geret FARE e, pH5.0 ol 3telAl
AE F23A R3AS F, V. cholerae non-01 T
agZAE pH100AAE F4 0] 7hedigod
A GoAe 8o A JAte Ao Yehgt)
o] A9 Ao A V. cholerae non-01TFFE 15Co| 319
257 HE AR FA4R7 A3tH o] 4T
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e o
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AFEG A%Eert Wz §3
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Table 2. Antimicrobic zone of diameter interpretive standards

Antimicrobial Disk Diameter of inhibited zone (mm)
agent Potency Resistant Intermediate Susceptible
Chloramphenicol 10 mcg <13 13~17 >17
Ampicillin 10 mcg <12 12~13 >13
Polymyxin B 300 units <9 9~11 >11
Gentamicin 10 mcg <13 13~14 >14
Vancomycin 30 mecg <10 10~11 >11
Tetracycline 30 mcg <15 15~18 >18
Streptomycin 20 mcg <12 12~14 >14
Oxacillin 1mcg <10 11~12 >12
Penicillin G 10 mcg <12 12~21 >21
Nalidixic acid 30 mcg <14 14~18 >18
Kanamycin 30 mcg <14 14~17 >17
Sulfadiazine 15 mcg <13 13~16 >16
Carbenicillin 2 mcg <18 18~22 >22
Cephalothin 30 meg <15 15~17 >17
Colistin 10 mcg <9 9~10 >10
Nitrofurantoin 300 mcg <15 15~16 >16
Tobramycin 10 mcg <12 12~13 >13
Cefoxitin 30 mcg <14 14~17 >17
Amikacin 30 mcg <14 14~16 >16
Ticarcillin 75/10 mcg <11 11~14 >14
Cefoperazone/sulbactam 75 (30) mcg <15 15~21 >21
Table 3. Patterns of antibiotic suscepfibility of V.  AAo] g T+ AFT AHAE Table 2] ebd
cholerae non-O1 strains by various antimic- gz )=g= egz 232 242849 Table 30] YER]
robial disks o}
L V. cholerae non-O1 V. cholerae non-01 € ame o a1 - .
Antimicrobial Agent ATCC 25879 FM-3 T oFeE Y /\]%‘?% SAA 2% s polymyx1r} B,
5 vancomycin, oxacillin, colistin & 459 Ao djsto
Chloramphenicol S S 75 iAo A 1850 A o
Ampicillin S S 3 WS JEdh Ue A 18579 A 9
Polymyxin B I I gAxe 79 Agol AsHY=d, 53] nalidixic acid,
Gentamicin S S tetracycline®] &3 714 2 ANE e Ao VW
Vancomycin R R o, Kilyukia et al. (1992)& V. cholerae non-01 100 &5
smeycline : : g oz 4% A Y AL 24 23 na
cin .
Oxafilliny R R lidixic acid, tetracycline, chloramphenicol 52 4ol
Nalidixic acid S S & 100% 75AE YERHAA, colistin, polymyxin Bl
Kanamycin S S gAAT 243 Uge Jepdidn Buggd. # =
Sulfadiazine é é 29 #4832 oF V. cholerae non-01 FM-38] Z3 =
Carbenicillin Z o9} A= 4TS Ve
Cephalothin S S °° ’
Colistin R R
Nitrofurantoin S S [=3 oF
Tobramycin S S
Cefoxitin S S 5 o e
Amikacin S S ")I:'% 25C "?‘%9] 7~8%°ﬂ 7221 6H'l"i-llﬂ‘fﬂ V. chole-
Ticarcillin S S rae non-01¢ E&sle 8 #F F £8EA ] /MF
Cefoperazone/sul- S S A% #3858 B V. cholerae non-01 FM-3%.8
bactam s o] o AWKt FAA S fF FFAE

S, Susceptible; |, Intermediate; R, Resistant

BN S
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1. 5825 (V. cholerae non-01 FM-3)¥ Gram 2747t
To2 $EA 9o, Voges-Proskauer test $HLZ

galactose$t sucrose® ¥ B arabinose, lactose, sali-
cing E35A Z3, CAMP test Y 22X HETF
o 4% AsEy S4E Jehglth

2. 4~50T 2] HolA Ko h& FFg 2AE 2
% BEETY LedT BT 409 50Co e A& o]
B7bsatg oy 15~45C9 2 dodN e A5EAL
 F #F59 F4 AFzde 37CE g 53 A
£2E HAWdA ReEdFE FEIFRY 2 T
&5 JESIth

3.0~50% 9 APFEolA A& e d¥S 24
g 2y, BERFY BYEF 5 0~10% A EF =

o

[o]
A
o 1

rlo

A B4 M A Uehgon, ¥2aFad 2o
#79) FASEN 40 #E 3T UL 394
FEEAAE FxFFo) v $AFFH FHe0] &

4. pH 50~1009 Mol A 3 4
A}, pH7~99) WA HEFF £
Z F43taen, 53 pH8sdlA 7HE =
- vebdiddh @98 pH6.0% pH 100914
415, pH5.0d M A8 S8R gt

mo < b

2
o B

E

=

FaFe BYTEFE 55 vancomycin, oxacillin,
colistin, polymyxin B, sulfadiazine 59 A Aol oh3) A
= WAE YU, 1 9 o FAAd dEMe
nzsk Ao vehygt

2atel 2

2 dFe ARy dx#Agdy SHATHA (95-
0402-06-01-3) “&E5AE Aitste 7|eAduiuged
o A - e A ST £AAE AN 5
Aol sty FPHJoH old TA=HY),
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