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=4 LHRHIM 22| MzZE0] cist efM| LA =A}
#H o
ZAsk s sst sfbumel o

iRl E2l$ olAEZE Vibrio spp.(44T-F), Pseudomonas spp{42a5), Aeromonas spp.263T),
Moraxella spp.(9T3 %), Enterobacteria spp{(63 ), Bordetella spp.(3d3), Alkaligenesis spp.(3TF),
Staphylococcus spp.(33), Flavobacterium spp.QuF)Y2 ¥ 123578 W3S 2 Ampicillin(AM), Penicillin-
G(PM), ijamplcm(RF) Streptomycin(SM), Oxolinic acid(OA), Nalidixic acid(NA), Oxytetracycline(OT),
Amikacin(AK), ¥ Enorfloxacin(EF)52] 2ol disfi~] 23 A1HE A8t FA12kAl0) oj g 2043
FE RIF(34. 1%)0191_2':4 WEETE 812F(65.9%)2A oAl W9E&L AM(54457/43.9%), PM@ATZ5
/382%) ¥ RF(353F/28.4%) Tolv XHIEe WAL HYoH, SMOTF/1.3%), OASTT/4.06%) 2
NA(ZF/0.8%)y5 o= AVl WS BT 22T OT, AK 2 NFlle WS Holx) ek iy
FEL & 1581422 olF U WY FFe EF 358F0284%)2A AM(Q20:33/16.3%),
PM(10257/16.3%) ¥ RF(1025/8.1%)2HAlol WA 238&°] &3t} 38, AL 126438 YEIIS
¥, AM-PM-RF(1675-/13.4%), AM-PM(8TZT/6.5%) 2 PM-RF(73F/5.6%) 3ol vl 2@W=s} =%
o} b £ g gt oo S Uehle vAlEEe] Msta glojd &% gallAdde] Wa

Al &t so] ojRAHe] X8l B olzigol i€t

Key words :

S

FH s R Foie] AR A 2
4% oz Qs tEslr] & 7—}% A4
AREY] o ¢ X8 7|93t U2 FXY
ARdoltt, 22y} Aol BEET A0 QI
& Yo &80 wE AlaA e A8l
B oEeE AL e AFo)hAoki, 1989;
Kim and Aoki, 1993; Choi and Kim, 1994).
?’48 olgidt EAHE A3 AT Wy o

MRy W ok F A BAEES] AEAVH
7H‘:'L o2 o] AP FUIE T3 Ay
of i ol B2 FHio] AFHL v, of
2 g A AWe XaEe T4F sig
SAe o&3lz JvhJi and Park, 1992; Park
et al, 1997, Kim et al, 1999; Choi et al.,
1999, Hwang et al., 1999).

AR JFRES & TR o8 UE 2
2ol ohje} FYHOZ F BF ol¥el EF B

ol thasl glod, B A Az oA
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Bacterial flora, Kunsan bay, Drug resistance, Antibiotics

WS Hol7] Wil XE ¥ oAy dFg Al
<l ofgige] Br}. old] A& A4 A
AMS A7 A% dE8o=2ZN, FrHoe=
AR B Ho2RE Fa ofFAYe dAde
Eelale A AARE ZARIAM oAl Ul
47349 9 BAHE ARG T Age]
WAt S 98 71R2Ale] S840 FEHI
THAoki et al, 1985; Chun, 1988; Nouws er
al, 1988a; Oh er al, 1998; Kim, 1999). °]<j
B Aol FF F0l oM AlgA 2
ol g XNEUA FEE A% 722AR
dgozH AT TIPS AEHoE Y
Je FAF iRt ¢ERE AEEE Vibrio
spp. Aeromonas spp. Moraxella spp. Alkaligenesis
spp- Bordetella  spp.,

Enterobacteria spp., Staphylococcus spp. %
Flavobacterium spp. 52 Hld5S tdes 44
Aol WEHE R WAREES A 3 Bt 2
AHE Bstaz} g

l
ES

Pseudomonas  spp.,
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Mg % Uy

ZEAHY W AN

B AR 24 e sl 2ARE AAsly
1999 99 F<oll AAlskiT. AlRAFHE 7HH
Tz daid At YRR A58
A4z kit

Hze| #e|

A#¢ ¥2l= Buck and Cleverdon(1960) %
Taga(1968)°] ol F3tch. & PPES-I HiA|
(Polypeptone 2.0 g, Bacto-soytone 1.0g, Bacto-
yeast extract 1.0g, Ferric citrate 10g, Agar
1.5g, Sea water 1L, pH 7.6-7.8)°1 HZE 3o
48A17F St 3 colonyE & EE5HTh Ao}
&2 Difcort AEFS AME3IReH, siee 38
HollA A¢g S5E 045 um millipore filter2
AAg £ AR

Mo &3

523t 45 T Pseudomonas spp. R Flavo-
bacteriumS Shewan(1971), Enterobacteriaceae<
Krieg and Holt(1984), Moraxella®} Alkaligenesis
£ Baumann et al(1968) W] 3R,
Vibrio spp.= TCBSWA|E ©|&3% Davis and
Sizemore(1982)2] ¥ wW3it} &, Gram ¥4
¥, gas ¥ HS A4E2 TSIA(Triple sugar
iron agar, DifcoplX|2, 254 % Indole W2
SIM(Sulfite Indole Motility)¥l=], glucose &5
<  Hugh-Leifson®| | & ©] &3ttt of &g
oxidase I catalase test2 AA|5} T}
SA| &2

A% 3 FAIZE Ampicillin(AM), Penicillin-
G(PM), Rifampicin(RF), Streptomycin(SM), Oxo-
linic acid(OA), Nalidixic acid(NA), Oxytetracy-
cline(OT), Amikacin(AK), 2 Enorfloxacin(EF)y%s
9] 979 HAE SigmaAlE FE FUs AME
L=

oFN| LHY Al
ok WA ZHAR= Choi and Kim(1994)2] =
of we} gk FHAHo =z AY3A}t. =, Brain

g
Hr

heart infusion broth(BHIB. Difco Lab. pH 7.2)
o 18A7+ v W79 FFE o 10
cellssmi®] FE=2 343l 71 FEo A7t
7k Muller Hinton agarMHA. Difco Lab.
pH 7.2p4#ulX]e]] Replica Platers AME-3ld 3
F ¥ 30°CollA 48X17F uigsl] E3kA] o
74, A3 WA o2 BT
a4

AAF9 A WAE-E Table 19 YeERHATE.
AM(54/43.9%), PM(47/38.2%) 2 RF(35/28.4%)
Solle Iz WS B9om, SM(9/7.3%),
OA(5/4.06%) 2 NA(1/0.8%) sl A= W
A4S JepITE. 28 A% OT, AK 28]3 EF
Soe WS vl #5e /it

FAA ] gt 2+ @ WAJEL Table 20
ERRATE. Vibrio spp AM(223F/50%)°) 81
=9 WAL, PM(1435/31.8%)0lc 5559 W
A&, RE(11T5/25%) 2 SMQuF/4.5%) Sl
Axe] WAL Bl Pseudomonas spp.t
PM(172F/40%)° ZH1Ee] WAE, AM(153F/
35.7%) ¥ RF(1335/31%) B9 F5=2 WA
< BT Aeromonas spp= AM, PM % RF
Sle 27-35%2 FE559 WAL, SM, 0A %
Table 1. Drug resistance of bacterial flora isolated from
Kunsan Bay

Resistant strains

.. . Concentration

Antibiotics (ug/ml) No* %
AM 10 54 439
PM 10 47 38.2
RF 5 35 284
SM 10 9 73
OA 2 5 4.1
NA 30 1 08
oT 30 0 0
AK 30 0 0
EF 10 0 0

Abberiviation: AM; Ampicillin, PM; Penicillin-G, RF;
Rifampicin, SM; Streptomycin sulfate, OA; Oxolinic
acid, NA; Nalidixic acid, AK; Amikacin, OT;
Oxytetracycline, EF; Enorfloxacin *: The total number
of tested strains were 123
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Table 2. Drug resistance of bacterial flora isolated from Kunsan Bay

Incidence of resistance bacteria

Antibiotics Individual (No/%)
Vi Ps Ae Mo Eb Bo Al St Fl

AM 22/50 15/36 9/35 3/33 2/33 1/33 1/33 1733 0/0
PM 14/32 17/40 6/27 2/22 4/67 0/02/67 2/67 0/0

RF 11725 13/31 6/27 /11 2/33 0/0 1/33 1/33 0/0
SM 2/5 4/10 217 1/11 0/0 0/0 0/0 0/0 0/0
OA 0/0 25 311 0/0 0/0 0/0 0/0 0/0 0/0
NA 0/0 0/0 173 0/0 0/0 0/0 0/0 0/0 00
AK 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
oT 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
EF 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0

Abberiviation: AM; Ampicillin, PM; Penicillin-G, RP; Rifampicin, ST, Streptomycin, OA; Oxolinic acid, NA;
Nalidixic acid, OT; Oxytetracycline, AK; Amikacin, EF; Enorfloxacin, Vi; Vibrio spp., Ps; Pseudomonas spp., Ae;
Aeromonas spp., Mo; Moraxella spp., Eb; Enterobacteria spp., Bo; Bordetella spp., Al; Alkaligenes spp., St;

Staphylococcus spp., Fl; Flavobacterium spp.

Table 3. Drug resistance of bacterial flora isolated from
Kunsan Bay

Incidence of resistance patterns

Resistant patterns

No %

AM-PM-SM-RF 3 243
AM-PM-RF-OA 2 1.62
AM-SM-OA-NA 1 0.81
AM-PM-RF 16 13.0
AM-PM-OA | 0.81
AM-SM-0OA 1 0.81
AM-SM-RF 1 0381
AM-PM 8 6.50
PM-RF 7 5.69
AM-RF 3 2.43
SM-RF 2 1.62
PM-SM 1 0.81
AM 20 16.26
PM 10 8.13
RF 5 4.06
None 42 34.14

Total 123 100

Abbreviation: AM; Ampicillin, PM; Penicillin-G, RF;
Rifampicin. SM; Streptomycin, OA; Oxolinic acid.

NASA= ARz WAdeS Bt H, vlwy
2880l 2 Moraxella spp. Enterobacteria
spp, Bordetella spp., Alkaligenes spp. L2l
Staphylococcus spp= AM, PM % RF 5ol W
A& B oW Flavobacterium spp= 32 Ao
g WA 2571 |k

i gtol| A Ba)gk AAlFe] A g
A58 Table 33 Zo] 144 744 ¥ 15832
24 Aol 12730l1%er, Ede2 24 Y
AQIFFN1T%), 38 WA (1975/154%) 2 44
WA (62T/487%)c 22 Jeton, WARIEF
AM-PM-RF(1635/13.8%)f8°] JRIEE 83}
Hdon, AM-PM@B#F/6.5%) ¥ AM-RF(7d3F/
57%)y780] =2 e 3, g 34
Aol W3 #Fe 35aF2 AAY 284%F B3
o™, AM, PM ¥ RF&eE YyAd&S 24ch
TR FAAN] HE WES YERNR] @2
a4Fe A4FEN AN 34.1%5 A2 34

Vibrio spp.8] ¥8 WAF3I S Table 40 e}
WAt} Vibrio alginolyticus®] 73-% oAl WAL
Bl #F€ EF IFF#MI1%)I L, o5
AM-PM-RF2| 80| 47F(166%)2 £¥o] =
ko, ddokaly: AM AT 545(20.8%)A
ou, vy FFE 64F, 25%Ath. Vibrio
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Table 4. Drug resistance patterns of Vibrio spp.

=
i

Incidence of resistance patterns

Bacteria Resistant patterns No %
Vibrio alginolyticus AM-PM-RF 4/24 16.6
AM-PM 224 83
PM-RF 224 8.3
AM-RF 1/24 4.1
PM-SM 124 41
SM-RF 1124 4.1
AM 514 20.8
PM 1/24 4.1
RF 1124 4.1
None 6/24 25.0
Vibrio vulnificus AM-PM-RF 3/14 214
AM-PM 1/14 7.1
AM 6/14 42.8
None 4/14 285
Vibrio parahemolyticus AM 1/6 16.6
RF 1/6 16.6
None 4/6 66.6

Abbreviation: AM; Ampicillin, PM; Penicillin-G, RF; Rifampicin, SM; Streptomycin

Table 5. Multiple drug resistance of Pseudomonas spp.

Incidence of resistance patterns

Resistance patterns

No %
AM-PM-SM-RF 1 238
AM-PM-RF-OA 1 238
AM-SM-PM 5 11.9
AM-SM-RF 1 2.38
AM-SM-OA 1 2.38
AM-PM 9.52 4
PM-RF 4 9.52
SM-RF 1 238
AM 3 7.14
PM 3 7.14
RF 2 4.76
None 16 38.09

Abbreviation: AM; Ampicillin, PM; Penicillin-G, RF;
Rifampicin, SM; Streptomycin, OA; Oxolinic acid.

vulnificuss AM-PM-RF#-30°] 335(21.4%)= b
ZBIR 24 HAdol 1(7.1%) 23 BdgAF
AM WAFF7t 63T(42.8%)E 3] E%on,
B FFE 4757(285%)2 A sl
Vibrio parahemolyticuse THAl WA #5+ {11
o, AM % RF59 oAl zZzt 1534 WS
Bgor vl FFE 405(66.6%)2 LFERTH

Pseudomonas spp.2] W/A3#H-2 Table 59 1}
ERNITE 2-4A171R] oAl WS el #3Fe
187 F(42.8%)°10eH, olF, HAUAE B &
F= 22F@.7%)M H0e.H, AM-SM-PMS-3 (7
TF/16.6%) 2 AM-PM@EF3/9.52%) ¥ PM-
RF4dT/9.52%)2 B 23 Zd&°] w3t} 9
o WA #5e 8FF(19%)3 28 AM, PM ¥
RF WAFRoH, vl 45 1685(38.09%)
Ak,

Aeromonas spp.2l W/d-F3- Table 6] e}
Wit 11955 dAWdde] a5 (7127%)=
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Table 6. Multiple drug resistance of Aeromonas spp.

Incidence of resistance patterns

Resistance patterns:

No %
AM-PM-SM-RF 1 9
AM-PM-RF-OA 1 9
AM-SM-OA-NA 1 9
AM-PM-RF 2 18.1
AM-PM-OA 1 9
AM-RF 2 18.1
AM 1 9
PM 1 9
None 1 9

Abbreviation: AM; Ampicillin, PM; Penicillin-G, RF;
Rifampicin, SM; Streptomycin, OA; Oxolinic acid.

Z2380] EokoH, olF 44 U] 3FF(27.2%)
U 5%es, AM-PM-RF ¥AM-RF#3o| ztzt
275(18.1%) Q3T @Y A4S AM ¥
PM f&o] ZZ} 13F(18.1%)=2 €3 3.
H, B FFE 1FFOREAN A 2383

Table 7. Drug resistance patterns of low dominant bacterias

At

£ #gellr vlna AEEo] ¥ AdFEl
&t WAIF3E-2 Table 791 YERAATE. Moraxella
spp 9FFS YA FF(6dT166.6%) &8
o] ¥gten, AM-PM-SM-RF, AM-PM ¥ AM
WAdFE7} 2zt 153 EdEAT). Enterobacteria
sppE 6355, AM-PM-RF 2 PMAEo] 2374
23319}, Bordetella spp= 375 AMUA 14
F7t 2d3A}. Alkaligenes spp.= 3TT%
PM-RF, AM % PM f¥°] &4z 1574 2333
t}. Staphylococcus spp= AM, PM % RF59)
2A WS B 9, Flavobacterium spp.=
WAaS vellle a5 sididh

I #

Gut o g A 3t WAYS 432> §
Aot FFo| wE ao|& Boled], SM WAH
Fe Aol e WAL Y53k K30,
PCHe] 38L& Aol dAIFes A3 73
o2 PCE H|E£% CP ¥ TCE9 tiyie 3

Incidence of resistance patterns

Bacterial flora Resistance patterns

No %

Moraxella spp. AM-PM-SM-RF 1 11.1
AM-PM 1 11.1

AM 1 11.1
None 6 66.6
Enterobacteria spp AM-PM-RF 2 333
PM 2 333
None 2 333
Bonrdetella spp. AM 1 333
None 2 66.6
Alkaligenes spp. PM-RF 1 333
AM 1 333
PM 1 333
Staphylococcus spp. AM 1 333
PM 1 333
RF 1 333

Flavobacterium spp. None 2 0

Abbreviation: AM; Ampicillin, PM; Penicillin-G, RF; Rifampicin, SM; Streptomycin,
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#A7F PCE F3e] WAES HAth(Ha, 1974). £
ZAPIA F4F YigiellA Belg 12335 oid
oFA] WAZHARIA £el59 65%7F WAde BA
o, AM(54/43.9%), PM(47/38.2%) X RF(35/
84%ysole IHIES] WAEE B ot A
= Woung(1999)0] T4k 123 gellA el
o g kAl WA HAE R #elF9] 96%7F W
A& HYom, o]F AM, SM ¥ CAT 50-
60%, KM % TColl= oF 33-38%2] WHAS =<l
A3} v 2R A= S HATh E3F Az}
S(Choi and Kim, 1994)°] Maidde] Ybgs
o2 ALSTZEE R2ld E rardanol W
ofAl W A A PCHARIFLEZA LM,
PM, SD, SE AP, CP, SM, OT ¥ CP5ol tial
Al 90-100%2] WSS HQ AAZ T B
o Aaf Aol FuhgolA AMEEAD 2R A
A7t AT PR FYHUE FHoE FAH o
At olol gk FA)7} "asielel " 3,
Jeong and Chun(1992)2 PenicillinAle] 2
STAEF ampicillin, amoxycillins©] 2%, o
==y B AFFoE ARREZ Qo ol
°fAl= F2 Gram Aol thgk 371 oy
o2 oz 5ol AE we HEI AT
B e Age] geXe AFEged, B 2
AlME AM 2 PC 59 oklo] Zylxe] A
S HAHOZ 2o B-lactam$t LA kA
Az elle AEAET] AES ol A1FE 7]
3o & Ao2 Algdr}

¢, 2 2AIA OA 2 NATS AHlEe]
H4dE, OT, AK ¥ EFE9] o= A3 uide
Holz] ot7] wiPol FFE Ao XFA=AM A}
o] ARHN R 28AT TCS FHY I+
Hat ool g o] Fslr) wjRo| o] A}
52 dou, ATRAA F EF 2 HR37H
Foros HY715e AAEhs £330 Aok
H37(Grondel et al, 1987), ¥ Aminoglycosidet
l AK® BEE A5 o3 FrEF, FL
g € 32 UAYE 59 olfE TC ¥
AK °HAle] AR 7133 FolgiM ALE-S ok
& ez Als€t)h. 3, QuinolonedlE Al#e]
DNA-gyrase®] $4 JA& T3 7243 vet
WolX  Aeromonas, pseudomonas, vibrio, E.
tarda, Flexibacter & Pasteurellas2] 18 UA#

Ll

A

o &He|ert, OTHEZF7H OA H NATS]
old quinoloneA|Afell WXPHHE Ho|BEH olF
FAle] gt WA #itol F7b FAle itk
(Dubnau et al, 1986; Sugita et al, 1989;). ©]
23 wapA ] FAE sidsy] Ysll 2o A4
e fluoroquinoloneA| 2| £ Romet(sulfadime-
toxin-ormethoprim)+ OTl ®Bl38l E. ictaluri,
A. hydrophila, A. sobria, 2 Pseudomonas sp.
Tl &Fgol ¥29, R plasmidell j& WA
go] & Qo BF A FvF g5 I
AL z3 Uok(Stamn, 1989; Martinsen e al.,
1991; Karabalut and Drusano, 1993; Plumb et
al., 1995). B ZAMJAME fluoroquinolone A} 5-2]
SRRl ERAA O] tigt W] Agel A3 fis
ATRE v]Fo] EFAIAIY ARg-o] A3l U 44
ofFeo M AW o ¥ XFol vje &3}
A Ao 7ldiEojRct, 28X, B FALA
TAHLE oY gl AMEEHA] %e oFAQ
Rifampicin®] th3k ofA] Wi do] ¥lwa yRle
23 sit). olEd A= oAl YA
of WAHe Hed dA¥lEs UM 29 M
1073} & zo)7} Qithe Hog ujfo] Pz
o] Sl il AATAHI WA 7FeA
< WA # & Aoy, axgde RFAA7L
DNASIE RNA THEAE AsiAZA 3Hiktol| &
HHoln, aHIA 2 Y Aol vlzd Py
9 FAEE e AREAM BAHo= Qe ¢
FolollA FE Fo] AMRdETe I5S TE
o, oluke A 3k B A Hg 3 34
A7 e 2 {R]o 2 AsiM WA 71 5
Ae FAY, s e kg Aoz Algdr),

& ZAIA F 12359 gt A A 7
AlellA] WARELS 144l 744 F 1583024
Al A o] 12878 01en 25 2-34] WAjo] A
A2 RN%E0FTYE AT A AlFe] o
Al WAAFHAE @AW chromosomal DNA 2
extrachromosomal DNA(plasmid)ol] <3},
E WA3AA 53] oAl WAzl Bike AlF9
ZF2Ao mep BAlEoR] 7% kx|, Hgo 2§
A & R plasmid’t 5 2 olFdol A3
g =HolM AT ite] x&xoz Zotd
= K.l (Takashima er al., 1985; Aoki 1993:
Koski et al, 1994; Kim, 1999)3l¥edl, & %

o]
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AlM BdHeE FE ARRTOA FeEe &
%03 d2|Z(Austin and Austin, 1989) Vibrio
spp.. Pseudomonas  spp., spp-»
Moraxella spp., Enterobacteria spp., Bordetella
spp., Alkaligenes spp., Staphylococcus spp., =
Flavobacterium spp.5¢ T-F8 d£olA AM-
PM-RF, AM-PM % PM-RFf-¥o| =4 uJeld
AAZE vFo] & A MYske olFHE
Aol g WARAAe] Mol &ushA olFo]
AL de Ao FHHAZG. 4, {x|, W%
of g o] AN MASSL € E. tarda,
A. hydrophila, A. salmonicida, V. anguillarum
a3l E. seriolicida 5 Adge dAHAA
PC, AM, LM, TC ¥ CPF2| WALA}L T4
DNATZS] R plasmid2 7450 JoH, ol
A7 AG & Aol #ARIC] HEdThe By
S(Aoki et al, 1989; Zaho et al., 1992; Kim,
1999) 2 u|Fo] B FA| @FFolE YT +
Z°] R plasmid’t ZAW SAF ACE AlgH
o oo thgt FA|7} Wa3lE)Et Algdn).

ol ol AW E uie} o] 4t Wiwte] Y
oA Eeldt Mde] i AL B BuF
(Crevedi et al., 1987; Grave et al., 1990; Aoki
et al., 1989; Kim 1999)%} x}o]ye] AFHAUct.
olg{gh Aol oF, EElt ¥ AAPPYETY A
ol7b A& + Ao, I Hks BAFHSE o
W ARAZA olg== A FHoket ALE, w
g A 9 AEH7EE g% A7 AAEHA
&2 oA =22 QA W7 o] A&
o g o]fo] I Aoz AFHL) uehr A
MeA e 7Fset g 2EE dddol tisiA oA
e AAE BAA deE 2 dAE
Adlsld H4 FEFYOE G717 Foq7} vl
&2zt Al En

Aeromonas

AL M

o] =82 20019% At Akaekd A
oA &3t stedFud o3l JAFEHAUE.
A28
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Drug Resistance

Drug Resistance of Bacterial Flora Isolated from
Kunsan Bay
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One hundred and twenty three strains of bacterial flora collected from Kunsan bay and examined for
drug resistance to 9 antibiotics. The isolated and examined bacteria were Vibrio spp.(44 strains),
Pseudomonas spp.(42 strains), Aeromonas spp.(26 strains), Moraxella spp.9 strains), Enterobacteria
spp.(6 strains), Bordetella spp.(3 strains), Alkaligenesis spp.(3 strains), Staphylococcus spp.(3 strains), and
Flavobacterium spp.(2 strains). The drugs used were Ampicillin(AM), Penicillin-G(PM), Rifampicin(RF),
Streptomycin(SM), Oxolinic acid (OA), Nalidixic acid(NA), Oxytetracycline(OT), Amikacin(AK), and
Enorfloxacin(EF). Forty two strains were found to be sensitive to all drugs. The remaining strains
showed resistance to various combinations of drugs. Among the resistant strains were mostly restricted
o AM(54 strains/43.9%), PM(47 strains/38.2%), RF(35 strains/28.4%), SM(9 strains), OA(S strains/
4.06%), and NA(l strains/0.8%), in combination at high degree showing 15 different drug resistant pat-
terns. The most frequently showed resistant patterns were AM-PM-RF(16 strains/13.4%), AM-PM(8
strains/6.5%), and PM-RF(7 strains/5.6%). These results suggested that Kunsan bay were contaminated
with various strains of highly resistant strains to drugs(AM, PM and RF). These results suggest that high
levels of various antibiotics have already been introduced to Kunsan bay. Furthermore it seems that che-
motherapy of fish disease has become extremely difficult because of the acquirement of multi-drug resis-
tance to wide range of antibiotics.
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