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Isolation Frequency and Antibiotic Susceptibility Test for Vibrio Species from
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Vibrio species isolated from various marine environments during the period form April to September 1989
in the East sea and the South sea of Korea were studied for species distribution and antibiotic susceptibility
test in vitro. The number of strains isolated were 221 among 324 total specimens, they were classified into
V. parahaemolyticus (27.6%), V. alginloyticus (51.6%) and nonfermenting Vibrio species (20.8%), but V.
choerae and V. vulnificus were not isolated.

V. parahemolyticus were more frequently isolated from Kyungju gun (31.7% ) among 41 specimens by regional
groups and followed by Geojegun (26.7%) and Masan city(26.3% ), and shellfish (8 among 28 specimens;
28.6%) were showed the higher isolation rate among specimens tested.

V. alginolyticus were more frequentiy isolated from Kyungju gun (45.2%), and sea water (75 among 166
specimens) showed higher isolation rate than the other specimens.

Nonfermenting Vibrio species were more frequently isolated from Masan city than the other regions, and
ses water (10 among 19 specimens; 24.7%) showed higher isolation rate of this strains.

During the period of this study, the increased temperature of sea water was found to be a correlation
with the increased frequency of isolation rate of Vibrio species.

Among V. parahaemolyticus, all strains were rresistant to penicillin and ampicillin, 68.9% to carbenicillin,
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and only 3.3% to cephalothin, but no resistant strains to other drugs tested were found. MICs of cephalothin

to most strains were 16-32ug/mf, thus the resistance criteria to this drug was not derermined.

Key Words: Antibioti¢c resistance, Virbrio.
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Fig 1. Map of the sampling areas.
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ViCA A4S #8131, decarboxylase base media(Di- 2™, phenol red broth(Difco) 9l Z+F 2 (lacotose,
fco)oll z+& ofuj=2H(lysine, arginine 2 ornithine) sucrose, mannitol, maltose, salicin ¥ arabinose) <
< 1% %A 7N A decarboxylase?t 8-S HAL & 1% H7MNA &SR A4S Table 19 EAE

Table 1. Biological and biochemical chareteristics of Vibrio species®

Test V. Cholerae V. vulnificus V. Parahaemolyticus V. alginolyticus

Salt tolerance

0% 100 0 0 0

1% 100 99 100 100

6% 53 65 99 99

8% 1 0 80 80

10% 0 0 2 69
Lysine decarboxylase 99 99 100 99
Arginine dihydrolase 0 0 0 0
Ornithine decarboxylase 99 55 95 50
Indol 99 97 98 85
Methyl-red 99 80 80 73
Voges Proskauer 75 0 0 95
Simmmon’s citrate 97 75 3 1
Lactose 7 85 1
Sucrose 100 15 1 99
Mannitol 99 45 99 100
Maltose 99 100 99 100
Salicin 1 95 1 )
Arabinose 0 0 80 1
Motility 99 99 100 99
Oxidase 100 100 99 100
KIA A(K)/A K(A)/A K/A A/A
Color on TCBS agar yellow green green yellow

2 Iennette, E. H., A. balows., W. J. Hausler. Jr., and H. ] Shadomy: Manual of clinical microbiology. 4th ed. American
society for micribiology. Washington DC: 1985; 282-301.

Table 2. Isolation of Vibrio species from marine specimens collected during the period from Apr. 1989 to Sep.

1989
No of isolated strains(%)
Specimen Samples
V. chole- V. vulni- V. parahae- V. algino- Nonfer-
rae ficus molyticus Iyticus menter
Sea water 166 0 0 32(19.3) 75(45.2) 41(24.7)
Fish 40 0 0 7(175) 17(42.5) 1( 2.5)
Shell fish 28 0 0 8(28.6) 12(42.9) 0
Fish bowl water? 49 0 0 11(224) 5(10.2) 4( 82)
Sewage water” 41 0 0 3(7.3) 5(12.2) 0
Total 324 0 0 61(18.8) 114(35.2) 46(14.2)

® Includes fish-washed water.
Y Includes water mixed in sea water.
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Table 3. Isolation of Vibrio parahaemolyticus from marine specimens collected during the period from Apr 1989

to Sep 1989
Fish bowl Sewage . Shell

Area Sea water water water Fish fish Total
Ulchin 0/162 0/6 0/3 0/3 0/1 0/29
gun
Youngduk 0/19 4/12 0/12 0/1 0/1 4/45
gun (33.3)® (8.9)
Pohang 3/16 3/10 1/4 4/16 4/15 15/61
City (18.8) (30.0) (25.0) (25.0) (26.7) (24.6)
Youngill 7/28 - 0/7 0/2 - 7/37
gun (25.0) (189)
Kyungju 9/23 1/5 1/6 1/4 1/3 13/41
gun (39.1) (20.0) 16.7) (25.0) (334) (317
Ulsan 2/19 2/7 0/1 172 0/1 5/30
city (105) (286 (50.0) (16.7)
Pusan 0/10 - 0/3 - - 0/13
city
Masan 3/11 0/3 1/2 0/2 1/1 5/19
city (273) (50.0) (100) (26.3)
Chungmu 4/14 1/3 0/1 0/3 - 5/21
city (286) (334) (23.8)
Keoje 4/10 0/3 0/2 - - 4/15
gun (40.0) (26.7)
Kyungju -~ - - 1/7 2/6 3/13
city (14.3) (334) (23.1)
Total 32/166 11/49 3/41 7/40 8/28 61/324

(19.3) (22.4) (7.3) (17.5) (28.6) (18.8)

@ No. isolated/ No. tested.
» Percentage in parenthesis.
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18A1 2 A 24417 B2 o}, T8/ /5§ Bo}
/) BEE VIR (minimal inhibitory concentration;
MIC) & 243ttt mitEEe] %44 National Com-
mittee for Clinical Laboratory Standards, U.S.A
(NCCLS)?¢] 7)&el wep #78 3o, 4%
Feol =@ E 98] American Type Culture Col-
lection (ATCC) 9] #E w55 (Staphylococcus aureus
ATCC 25923, Escherichia coli ATCC 25922, Pseudo-
monas aeruginosa ATCC 27853)S 7 #3k st

A |

Salet Faiete) 1170 AARNANA gk, Kk
K, HKe ARdhe AEY Bk R AFETK,
BEEROK, B8 B T 5324009 71EEA
Vibrio BBS #2134tk V. cholerae L V. vulnifi-

cuse BFE SR T, V. parahaemolyticus
615(188% )9} V. alginolyticus 114%3(35.2% ), non-

Table 4. Isolation of Vibrio alginolyticus from marine specimens collected during the period from Apr 1989 to

Sep 1989
Fish bowl Sewage . Shell

Area Sea water water water Fish fish Total
Ulchin 4/16” 2/6 0/3 0/3 0/1 6/29
gun (25.0)» (334) (20.7)
Youngduk 8/19 2/12 3/12 0/1 0/1 13/45
gun (42.1) 16.7) (25.0) (28.9)
Pohang 8/16 0/10 1/4 11/16 8/15 28/61
city (50.0) (25.0) (68.8) (533) (459)
Youngill 14/28 - /7 0/2 - 15/37
gun (50.0) (14.3) (40.5)
Kyungju 17/23 0/5 0/6 3/4 2/3 22/41
gun (73.9) (75.0) (66.7) (53.7)
Ulsan 5/19 Y7 0/1 0/2 0/1 6/30
city (26.3) (14.3) (20.0)
Pusan 4/10 - 0/3 - - 4/13
city (40.0) (30.8)
Masan 4/11 0/3 0/2 0/2 0/1 4/19
city (36.4) (21.1)
Chungmu 7/14 0/3 0/1 0/3 - 7/21
city (50.0) (334)
Keoje 4/10 0/3 0/2 - - 4/15
gun (40.0) (26.7)
Kyungju - - - 3/7 2/6 5/13
city (429) (334) (385)
Total 75/166 5/49 5/41 17/40 12/28 114/324

o (45.2) (102) (122) (425) (42.9) (35.2)

¥ No. isolated/ No. tested.
» Percentage in parenthesis.
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fermenter 465-(14.2% )7} %8 S AtH(Table 2).

Table 3& V. parahaemolyitcus®) £21-&& VeERA
RAoZAN BAFT G 7M1 E 4161904 135(31.7%)
2 5T, AT 1551 45(26.7%), = 19
Fiel X 57(263%)9 IHS 2 ¥el=den, 7HdE
el e B 28fo A 85(286% )9 vl &= 2
Hedrh

1 BRIE
ticus® ¥ &

2=

L

2 H & FERREMER] V. alginoly-
FTAY 7+ AL 411F 225(53.

o X,
o M

7%), 7FAEE B2 &2 K 166615 755(452% )
7} 2 5 At} (Table 4). nonfermenting Vibrio9]
P& vhibA A 1961 A 105:(52.6% )7t &8
HRow, 7t el &L K 166615 4157 (24.7
%) H&=2 g5 Ack(Table 5).

1989 490X 9¥7tA I &FE7HHE 324
Blell A B2 Vibrio BB B 55 83 S Table 63}
Zt} 8Y 516190 M V. parahaemolyticus 185(29.4% )
9} V. alginolyticus 277(529% )2 HoH| &8 R

Table 5. Isolation of nonfermenting Vibrio species from marine specimens collected during the period from Apr

1939 to Sep 1989

Fish bowl Sewage . Shell

Area Sea water water water Fish fish Total
Ujchin 3/16” 3/6 0/3 0/3 0/1 6/29
gun (18.8)% (50.0) (20.7)
Youngduk 8/19 0/12 0/12 0/1 0/1 8/45
gun (42.1) (17.8)
Pohang 2/16 0/10 0/4 0/16 0/15 2/61
city (125 (33)
Youngill 6/28 -~ 0/7 0/2 - 6/37
gun (214) (16.2)
Kyungju 6/23 0/5 0/6 1/4 0/3 7/41
gun (26.1) (25.0) 17.1)
Ulsan 3/19 0/7 0/1 0/2 0/1 3/30
city (15.8) (10.0)
Pusan 0/10 -~ 0/3 - - 0/13
city
Masan 9/11 1/3 0/2 0/2 0/1 10/19
city (81.8) (334) "(52.6)
Chungmu 4/14 0/3 0/1 0/3 - 4/21
city (28.6) (19.0)
Keoje 0/10 0/3 0/2 - - 0/15
gun
Kyungju - - - 0/7 0/6 0/13
city

41/166 4/49 0/41 1/40 0/28 46/324
Total

(24.7) (82) (25) (14.2)

? No. isolated/ No. tested.
» Percentage in parenthesis.
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e o (Fig 2).

frhe) 99039 V. parahaemolyticus 6172 %
PR e REMHRS Table 73 2ok fitth

HoZ o S Ytk Te, Cme 0257 1

ug/me O3] e Frel 74
90% % lug/nt o) 3}e]

1} o
=

Aminoglycoside%<! Ak, Km, Sm %

Az MIC 502 2
TEE I%E}%&V/P

ol A9

B 883 WA EE penicllin®g Pcot Apell 8 MICH = 1WA 8ug/mle] Apol & ure}\;w_, MIC
Ak AR M-S e, Choll 425(68.9% )9 50% 2 90%% 14.7ug/mfo)3r2 VENG O, Cpdl
WA & JEb oW, cephalosporin %) Cpoll& 23+(3. A& tiR8o ikt 16 WA 32ug/mlsw9] 4
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Fig 2. Comparision of isolation rates of Vibrio species in relation to temperature
changes of sea water. Symbols; V. parahaemolyticus(E2), V. alginolyticus([1),
nonfermenter (), water temperature®—s).

Table 6. Monthly isolation rates of Vibrio species from marine specimens collected during the period from”Apr

1989 to Sep 1989

No. of isolated (%)

Month Samples
V. chole- V. vulfi- V. parahae- V. algino- Nonfer-
rae ficus molyticus Iyticus menter
Apr 36 0 0 2( 56)? 3( 83) 1( 2.8)
May 62 0 0 6( 9.7) 25(40.3) 5( 8.1)
Jun 48 0 0 4( 83) 11(22.9) 5(104)
Jul 68 0 0 18(26.5) 34(50.0) 8(11.8)
Aug 51 0 0 18(29.4) 27(52.9) 12(235)
Sep 59 0 0 13(22.0) 14(23.7) 15(25.4)
Total 324 0 0 61(18.8) 114(35.2) 46(14.2)

@ Percentage in parenthesis.
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Table 7. Antibiotic activities of drugs to 61 strains.of Vibrio parahaemolyticus by agar dilution method

M I C (ug/mD®

Drug?® No.(%) of

resistance strains® Range 50% 90%
Tc o 0 <0.25-1 0.59 0.92
Pc 61( 100) 32->256 >256 >256
Ak o o 2-8 4.52 74
Ap 61( 100) 32-256 130.9 >256
Cm o¢ 0 <0.25-1 0.62 0.93
Km o 0 4-16 7.09 13.88
Sm o 0 8-16 9.74 14.7
Gm o 0 1-8 1.94 3.64
Cp 2( 33 16-64 219 30.5
Cb 42(68.9) 32-512 1713 . 316.8

2 Abbreviation: see text.

» Criteria of resistance were determined as described in NCCLS M7-T.
9 50% and 90% are MICs required to inhibit 50 and 90% of the strains, respectively.

E B

Vibrio 28182 BARBY Smet ol@EB o <%
BRMENE KEel 9 nyg A J¥stn
A=A daiA e & FH9& W £ o8 AT7AE
Letiel ofd) wiE A i

HZ fA4IEY M e BEATN £AS 7)
32 33, MEEA L fkE B /S 4A
g & Slo], EEE KHE F4Ho=23 T3 9
gete] ARAQ(LHE, 9T, XA, 49T, 4
FA, AFT, FAA, BN, vhaka], FH2A), A A )
o WHEARREAA WK, KEEEK, Bkt &
wEte AR K, EIE K RBEEHEK 85
BE 59 7t E-S BIEIS Vibrio B 5 2
PER RZEHEAE 58 JAEA JIdoh

19894 1€9olA 287k AR AH] 7HHE 104
Bl BEete AW AR A3, V. alginolyticus 75
(6.7%) % nonfermenter 23(1.9%)9to] 5ol
ZF e o5y £ WSS ¢ F AN,
g o]Veh o] AFaEQ] AFRNE o
A skt

1989 4ol M 997t 7HE 324f0904 V.
cholerae 2 V. vulnificus= 355 B2 52 @grton,
AhE o] R V: parahaemolyticus 615-(18.8% )
o} JEREM ERE GE R V. alginolyticus 1145 (35.
2%) % nonfermenter 465(14.2% )2 ¥2|3lQt}

&M= & T4 Bug A9 g3 4%
9o Buele thhgA Uebgtou, ol B,
NMAE A% 2 e ol dEue ZH
et Mgk

NAEE B8-S V. parahaemolyticus7t BE 28
mIg 857(286%)=2 7V =%, V. alginolyticus<
#K 16601% 755(45.2% )9 & ¥ &2 £
*3), %%‘14-15) 73)\0‘-%5 Eﬁﬁ?‘_}l\.le), &17), 76'11‘/]]—31
AAF AW wEH A AR, Vibrio &
£9] Flol AAMA B FE2E FAY F YATh

AR BERS Fkiliol 7HE & EFd 2
Ao 2 JENTh 88 5 AAFE 51619 A V. parahae-
molyticus 187F(294% )} V. alginolyticus 275(52.9
%)9 &< vlez s KE LR Vibrio B
Bel BEg& AARAT ASS & & AMeH,
o],E_ *3)' % _%_1445)' %_gz_iﬁﬁ?im)y &17)94 éﬁﬁgu
S8t AT S 54 39 2.1, nonfermenters 95
7HgEA el

AST M o) 7V A E 4101 5 V. parahamoluyticus
133(31.7% ) &} V. alginolyticus 225(53.7% ) 2 non-
fermenter 77(17.1% )7} E25o] EHyRRET}
Eokon, o FHHRE £FETK T MALEJF
BEFRS B/ L KRS LR 7Iske Aol
pagil=y

-5 V. parahaemolyticus 615 2] 1{EHIRZ ¢ o
o) 3+ A2+ penicilline £ Pe} Apoll 3% K7}
it GERALL, Chollx 425(689%) 7} Mtk



- 320 —

BB ARE F 9% H 35 1990

UYERA AT MIC 50% % 90% = 130.9ug/mé LA b
o1, MIC i 3204 512pg/me Abo]E Lbe}
Wol Pe® fiEmlol sl e 7ha w2
Fle=

ol2]gt 4 AL £ Lennette 5, Koneman =%
83 299 AHd §A AeAdS Yehy
Aok ,

Cephalosporine%¢! CpollME 25(3.3%) 9] ittt
#7F debst o MIC 90% 7h 30.5ug/meE WFERR QY
ov, K& fA#k7t 16002 32ug/mee] MIC &
WS vebol ittt s mas AT plasmid
profiled FT3h= YA A7} Aglojop &
Ro g Atggt}

Tc 51 Cm aminoglycoside | 21 Ak, Km, Sm 2
GmolMe #alkk AR7F BRgHe Jehl 3 MIC
50% % 90% = 14.7ug/mé LA FZ vebt, 41, Len-
nette'”, Koneman 5%, 5 ¥ 299 4A3 9 A}
8k, V. parahaemolyticuso) o3 KRz o] Haigiol =
Cm % TcE H &3 o)5 #E}l 24448 Jehyn
Qe Aoz Arg ")

L

19893 49 %8 997kx) Fajoral Waete] 117)
AR(LAE, YT, 3, 9A2, A3, BEFT,
A, B4R, Bl 2BA 2 AT S MY
ko, K, KIREEHEK, ket Siishs 289 ik,
AETK BEE 2 2 H35 59 7HHE 3240
WA, Vibrio B9 HH% FalFd B FE 2
HERRZE ) DE fge e 2o}

3t Fefore] NYAG 74AE 324000 4 V.,
parahaemolyticus 615(18.8%), V. alginolyticus 114
(352%) 2 nonfermenter 467 (14.2% )7} 4=
A V. cholerae B V. vulnificuss 125 5#E 2
&tch

V. parahaemolyticus 2] HI%3) B8] S| = AET
415090 X 1357(3L7%) 2 B3, AT 156
47(26.7%), vFA] 1990 X 55-(26.3% ) ) IO 2
TEEEQom, 7 A B SR = B 280 o) A
87(286%) &k

V. adlginolyticus 9] #IR3) 22 &A= HAEF 22
floll A 417(53.7%), 7+ 388 228N ik
1665 755(452% )7} 4r@E=E Q)

Nonfermenting Vibrio Hi%3) 2] &2 v}2kA) 19

Bl M 105(52.6%), 788 el gL ik 1660
T A15(247%)7} 5= 71 B

V. parahaemolyticus= 8% 51 A 185(29.4 %),
V. alginolyticus= 8¥ 51fl914] 273(529% )7 =
2™, nonfermentere 9€ 59 A4 153(254 %)
7F 22 s o], 8 2A} 7)1 7HE kifo] Ho}, kil k53
THEERCl M2 A% eSS ¢ 4 AN

=2 ® Vibrio 4% AbEe] AAFQA V. para-
haemolyticus 615 W3 K& Higwol o m
12 penicillin <) Pco} Apoll #508k A 57} it
HetWom, Chol = 425:(68.9%)9) fithte b
A}, CephalosporinZl 91 Cpol = 25(3.3%)9) fitte
& Uehl oy dig=e) i)t 1602 32ug/mee)
MICE Yehlo] MttEmss mA7F 2o ggrom,
Tc R Cm¥ aminoglycoside%¢] Ak, Km, Sm 2
Gmol X e HRK AR/ RS2 ey

2ENM

L 9-E 3], ojde): Vibrio 49 W2 i 9
kAl WAl Hate]. ch o] Y B3ks) A 1987; 22:
413-425.

2. 313 Mz (Anadara broughtinii.ol 412} Vip-
riodt SH o B3 AT ) Fo)| B8+ 7] 1988;
23: 129-135.

3. FAS: 33 FE dule] ¥E HlEg e
EAT: AF, AA, @&, &7, B4 2 0l
29 #F, AAE L HAZA FY u
2o #a. v 8 Eas)A] 1983; 18: 1-9.

4 BAE, A7), BAZ: Vibrio vulnificus 2%
AZH R A8 B, o) 3ol 8-y 3] #] 1985; 28:
773-779.

5. A5F 9 229: vlHE e BUFHZAFY Z7|
AGAA Mol B A7 387)25, 1989,
pp 1-103.

6. °18A): Vibrio vulnificus®) BE8H 54, tgh
A3 A8 ] 1985; 17: 85-92.

7. SHir, Bt = A H4 2 o] Fol) Qo
A1) Vibrio vulnificus 52 9} 58] 7o) A58tz
A e B3] A 1988; 23: 27-33.

8. AaA, ol i, RAF-: Vibrio vulnificus 59}
2T o] AESH A $o A28} 3] <] 1988;
23: 27-33.

[T oA

.
10. #EBF =R, BE K BX 74 £ L



FAE - R - 23X K BRE € ABETARAMY VibrioBmS SERTT HEm Rtk

- 321 —

11

12.

13.

14.

15.

16.

17.

18.

19.

WaEI5, 1967, pp 3-165, pp 313-365.

PR E=AD, BE RE, PEAR FWE FHF
Z28), W A= FFF BH: v 7 2 g E£HD
AR A WS, AAEEIR BEit 1951; 25:
11-22.

Fujino T, Okuno Y, Nakada D, et al: On the bac-
teriological examination of shirasu food poiso-
ning. Medical Jounal of Osaka University 1953;
4: 299-304.

BN (R, PEEE (REE: EKYE MIEICK3E Bb
hd BPEBED BEGNIOVT, AfMEETE
1956; 6: 15-19.

H=7], BAT, ol AT, ANF3, EAIZ: F
X12] V. parahaemolyticus) 2], Fh 23t 1967;
6: 1-5-109.

Chun D, Chung JK, Seol S Y: Vibrio parahaemoly-
ticus in the Republic of Korea. The American
J Trop Med Hygiene 1974; 23: 1125-1130.
AYEE BADTL: dote 2 ofHF o dx
FZAMATE. 853 A4, pp 1-22.

HEE: ek € oA FedE AR AR
5E RE37A, 84 A7), 1984, pp 1-22.
BAEGE RAAF A Vibrio parahaemolyticus2)
B2 Wi YA AFRALT 3R
1987, pp 1-29.

Lennette E H, Balows A, Hausler W ] Jr, et al:

20.

21

22.

23.

24.

25.

26.

Manual of Clinical Microbilogy, ed 4. American
society for microbiology. Washington DC, 1985;
pp 282-301, pp 959-987. )
Steers E, Flotz E L, Graves BS: Inocula replica-
tine apparatus for routine testing of bacterial sus-
cptibility to antibiotics. Antibiot Chemother 1959;
9: 307-311.

National Committee for Clinical Laboratory Stan-
dards: Standards method for dilution antimicro-
bial susceptibility tests for bacterial that grow
aerobically, M7-T NCCLS, Villanova, Pa, US A,
1983.

7185, oldH, o] FF: T AR o &
EE N B0 F&o B FALATF. 7+ 1980;
12: 46-70.

A=7], AT, 153 19633 ZEA ) F
%1% Eltor cholera?] &8t #3, thehe] 3ty 3
2], 1964; 7: 760-768.

&57], B3, vtga: vlB e 7o B3l
el e akslx) 1983; 15: 65-71. ‘
Koneman EW, Allen SD, Dowell VR Jr, et al:
Color Atlas and Textbook of Diagonostic Microbio-
logy, ed 3. Lippincott JB Co, 1988, pp 210-217,
pp 473-533.

&9 =9 Vibrio parahaemolyticusS] -2
2 I MICH dig nzE ddgdEagarsAl
1979; 11: 24-30.



