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ofutal Az Ee§t Edwardsiella tarda®)
okl WA 2 R Plasmid

HArle, A2
SRELEE DA LT B

Aget A9 s1e b AL 22 R RURE wmrdad ol A¥ FANAEA F WAFe] WA
A AYE AAsoid. A 44 A WAdEE LM, PM, SD, SF 5= 100%, AP, CH, SM,
oT ¥ CP SoE 89% of4, 0A ¥ KME 70% 35 122 AK, GM ¥ EF el 30% ols}«l
WAES Boow, oloj e WAEE 7 a4 E2@ #5704 Aol§ Hola] g WARY S
% 4fYo2 BE FeFF7l 8~ 1449 hAl4E B9 2n, 1 F LM PM SD SF CP CH SM OT
AP OA KM(22%F, 21.4%) 2 LM PM SD SF CP CH SM OT AP OA(12%F, 11.7%) #¥%e] vl
8 ¥ WAFY WA AL F 55802 dAelA 134ARY g dAUAAT}
AgsEgded, 2 F LM PM SD SF CP CH $M OT AP OA(10%, 10%), LM PM SD SF CP CH
SM OT AP OA KM(7%, 7%) 2 LM PM SD SF CP CH AP OA(7%, 7%) %9 diuld 48]
2else) AGEE Heon, dHiE2 = GM, EF % AK St HHIE(0~20%), OT, SM, KM ¥ 0A
FAE $55(49~62%), AP, PM, LM, SF, CP, CH ¥ SD 5l ZHE(71~94%)2 WAAAE
ﬂ%dﬁﬂ
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trefof gt A|7h ofalabqiol ol f5lof AW el o} ofe ofHef A7) Y Agel #Agle] AE Wk
Agol 24 Vst &L FA9 AF4oltHAoki nAH Hgo|th B o Ho Ay Y oS Y3 g
and Kitao. 1981 + Grave ¢f af, 1990). ZLeju}, &3t <] Hol & dyiel A gpkon wal seay ¢ g4y
S8 2 28 FoR JF WAty FH. 56, vl Sl oFety A= Hgoltk(Minagawa ef al,
gate FhE delA AE g Aol olgEa Y= 83 ¢ Park of al, 1983 5 Aoki and Kitao. 1983).
s aiAlel ASE FARA s e ddd 2y A7 G oW AE 4 oy s 487 4
o Ao g G50 f& Aolgke AHE Uk Aoki Hglof ¢lgtow Najoh Yo The FuHAE e
and Kitao. 1985), g MG A E tardgtt & B8 ol Eejwtd §
B # ol %8s Edwardsiolla tardaw AH&F 2 A WA ek WAl A A dAEad v
AHE 5o vEsbe /augtozs E ¢y o A% Easaa g
%‘%%I negol AHHoR g £48 2t
o1 (Bang ef al, 1992 Kanai ef al, 1988 ¢ Lee ef al, AF P 4
1990 : Ryu et al, 1993 : Park, 1989). 53] W 3ofo] 3l
o] Edwardsicllosist= 7} ¥uhate} Ah& #4279 L 3239 ¥8 ¥ 5%
o] Mutaelo] o3t Wigole] ol Sho WE A} 19924 108X 1993 49 Afololl At A 57
Fol Wtz oldte] Iy At dHkA F& Bt 9 7he ofuhatel AR ZolA Yol &4 (Waytt ef al,
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1979)f #3lo] % 10352 E. tardatt & #2 $348d
A3 Fig. 1).

sample © pond
cotten jar(1 loopful)

BHIB Im¢{inoculation)
(35C—24h)

Presumtative E. farda
SS agar(35C —24h)
(Colorless with black center)

Rapid identification
TSIA

| 3 |
H:S(+)  Glucose(+) Indole(+)  Lysine(+)
ONPG(-) Lactose(=)  Sucrose(—) Mannitol(—)

Abbreviation

BHIB : Brain heart infusion broth

SS * Salmonella-Shigella

TSIA : Triple sugar iron agar

H:S * Hydrogen sulfide

OPNG ! Orthonitrophenheny-f-D-galatosidase
PBS . Phosphate buffered saline

Fig. 1. A simple method for isolation and identifica-
tion of E. tarda from eel culture pond

2. FAEEA

Aol A Al#39) streptomycin(SM, 3HAI2H). ka-
namycin(KM. §8# ). gentamicin(GM. $I2).
enroflaxacin(EF. #752%#). ampicillin(AP. &%
3}8H). oxytetracycline(OT. &8kl 2h). penicillin(PM.

=47}). chloramphenicol(CH. %), amikacin(AK.
2849k, cephalosprin(CP. Fot42k). sulfametha-
zine(SF. =04 &), sulfadimethoxine(SD, $H=v}o]
4. oxolinic acid(OA. %3#F) % lincomycin(LM,
##) 5o gAAE st A2t FHE Mac-
Lowry ef al.(1970) 2 Wolf ef a..(1970) 2] ol mhe}A
A Sl g8A17l B Ed SRFE A A}
2819 (Table 1).

394 WA A

Brain heart infusion agar(BHIA. Difco Lab. pH 7.
Du o] Acjujekst £l #3E brain heart infusion
broth(BHIB. Difco Lab. pH 7.2)ol 18A17F si%& of
FEANY ¢35 3718 w29 FATE H7HE Muller
Hinton agar(MHA. Difco Lab. pH 7.2) % &} =]o]
BT 350, WA g Oy ERa ] Qo HEA
a3 Wygo R FHsgo, FAd Wde F X
¥ A HTEE gotatrh

4. ARAHA A8 WA F FF

BHIBS il Apgslgon. 3o (doner) 2
2y st e ik 248 WARFE 78 (reci-
pient) & 25> AEUEW o fefdt wj Y &EuH 2L
Foh2 nalidixic acid(NA. Sigma)ol WA i«
ML 142055 A3tk deu2E NA 100pg/mest
A1 Ee FAAF Ao gdet Wi B 145 3
#7}8 MacConkey agar(MA. Difco Lab. pH 72)&
bS8k L

5. FANPALAY
B A HL Ha et ¢l (1980) Wraol 84 44840k
7*?16}“4 35C, 18A17 whoket Foj it} pojiy A S
49 B2 EFsto 35C, 18A T HUE 3 Ujd S
Adure £83% 1&387] 9 ate]l NA(100pg/md) ot |
Ao} gt A E Hrig delwRle] 3 Eato] 48217 WY
3 o] wiAAel N F4sd FAUAY FHoR
At
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Tdble 3 Drugs and Prnparatlon of Anumlgroblal Stod\ Solunon

Kanamvun(KM)
Gentamicin{GM)
Streptomycin(SM)
Enrofloxacin(EF)
Ampicillin(AP)
Oxytetracycline(OT)
Penicillin(PM)
Chloramphenicol(CH)
Amikacin{AK)
Cephalosprin(CP)
Oxolinic acid(OA)
Lincomycin(LM)
Sulfamethazine(SF)
Sulfadimethoxine(SD)

Com (uq/’m@ )

Solvent**

30 00IM PBS

10 0.IM PBS

10 Distilled water
10 “

10 »

30

104

30 Ethyl alchol
10 Distitled water
30 4

10 “

2 2
300 “

300 ”

* From Frankel. A. C. ef al.(1970), Gradwohls Clin. Lab. Procedures and Diag. p. 1400.
** From MacLowry. J. D. o al.(1970). Appl. Mic. 20(1) : 46~49.

# [U(International Unit)

3

I #ede FANYE

S ASFE2RE Fed E tarda(10357) T o
& 1459 FAel g g AR A 4ELe A
2%k o] LM, PM. SD % SF Sol= ZE #F7} 100
%9 WAL Hgoen dgogy CP(9%). CH(9X
%). SM(97%). OT(91%), AP(89% ). OA(78%). K
(62%). AK(29%). GM(18%). ¥ EF(14%) &#o& LH
He vgd,

uhA7te] WA vl

7t kAl AL 2ol A RE|8 E fardaTo R
A A4 AAE A AHE Fig 29 2ol iR
okubgd A LM, PM. SD. SF. CP, CH. SM % OT &
o] Ao chafA= 90% o g =Y WA E KM

2.

r o2 el
1=

OA 2 AP Sol& 50~90% 9 WA & GM. EF 2 AK
5o FAdE 0~30% 9 AL WHE Bo 4 ¢
WAk 2ol & Holz] oottt

3. 2EFY o ARy

FAE atdol olgd A §82 4389 Pol. %
MEgoR 28 FYEF7F 8~ 1449 dHUAFE S
Bgon o4 W4 $8% LM. PM. SD. SF. CP. CH.
SM. OT. AP. OA. KM(22F, 214%) 2 LM. PM. SD.
SF. CP. CH. SM. OT. AP, OA(12%F, 11.7%) %% 5o
aME R F¥syc

4. R plasmid 39&

FA WA WAAA A NlEE A 4379 2ol
SD(97F. 94% ). CH(90F. 89%). CP(895. 86%). SF
(887, 85%). LM(845. 82%) 4 PM(9%F. 77%) %
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Table 2. Drug resistance of E. tarda isolated from eel

culture-ponds
L Resistant strains
Antibiotics .

No.** %%
LM* 103 100
PM 103 100
SD 103 100
SF 103 100
CP [{IN 99
CH 101 98
SM 100 97
oT 94 91
AP 92 89
0A 80 78
KM o4 62
AK 30 29
GM 19 18

EF 14 14

* Abbreviation - see table 1
** 1 A total number of strains was 103

# . % of total strains

%). QA(48F. 62% ). OT(465. 49%) L KM(345. 5

5. R plasmid 39+3¥

FAE Ao g R plasmid A& A 5H9
ol 2 3f¥oE wAMEE 1349 gAUAA
o] o] #o]Hom 7L LM PM SD SF CP CH SM
OT AP OA(105. 10%). LM PM SD SF CP CH SM
OT AP OA KM(7%.7%) % LM PM SD SF CP CH
AP OA(7F. 7%) 59 dAAFEFo] 2HER
stk

¢9]
00w u = asumaw

>

6 =

@)

%)

E 100, g w o m -

60y

20 - -
0 -

' P sD sF G cli sw of AP oA KN AK GI B
Fig. 2. Comparison of drug resistance among the ecl

farms(E. farda).

A(28 strains). B(20 strains). C(19 strains).

D(18 strains), E(18 strains)

* Abbreviation : see table |

z %

H2 kAU el RA8A dol 9ste R plasmid
7L 27AE ole) ojfe WA Mol ng A WA
AAE ol R A A go] o]FolA gom 1 A% 1
-9 WAldo] A& gol BIHo| of9] o5ty FaXo]
A5 1 dcHAoki T and Kitao, 1981 Aoki T. 19
93 ; Dubnau ef al. 1986 Grave ef al, 1990).
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Resistant patterns
LM PM SD SF CP CH SM OT AP OA KM AK GM EF*
LM PM SD SF CP CH SM OT AP OA KM AK GM
LM PM SD SF CP CH SM OT AP OA KM AK EF

LM PM SD SF CP CH SM OT AP OA KM AK
LM PM SD SF CP CH SM OT AP OA KM EF
LM PM SD SF CP CH SM OT OA KM AK GM
LM PM SD SF CP CH SM OT AP OA KM GM
LM PM SD SF CP CH SM OT AP KM AK GM
LM PM SD SF CP CH SM OT AP OA AK GM
LM PM SD SF CP CH SM AP OA KM AK GM

LM PM SD SF CP CH SM OT AP OA KM
LM PM SD SF CP CH SM OT AP OA EF
LM PM SD SF CP CH SM OT AP OA AK
LM PM SD SF CP CH SM OT AP KM AK
LM PM SD SF CP CH SM OT AP AK GM
LM PM SD SF CP CH SM OT OA AK GM
LM PM SD SF CP CH 5M OT OA KM EF
LM PM SD SF CP CH OT AP OA KM AK

LM PM SD SF CP CH SM OT AP OA
LM PM SD SF CP CH SM OT AP KM
LM PM SD SF CP CH SM AP OA KM
LM PM SD SF CP CH OT OA KMAK
LM PM SD SF CP CH SM OT OA EF
LM PM SD SF CP CH SM OT AP GM
LM PM SD SF CH SM OT AP OA KM
LM PM SD SF CP SM OT AP OA KM

LM PM SD SF CP CH SM OT AP
LM PM SD SF CP CH SM AP KM
LM PM SD SF CP CH SM OT OA
LM PM SD SF CP CH SM AP OA
LM PM SD SF CP SM OT OA AK

LM PM SD SF CP CH SM AP
LM PM SD SF CP CH OT AP
LM PM SD SF CP CH SM OT

Total 34

* Abbreviation - see table |

No.

5

— — ot e 3 0D b FD e e —— 1D wd L DN e ON

—_—— o o e | s D

—d

e B N )

103,

214
39
1.9
1.9

117
19
19

41
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Table 4. Frequency of transferred R plasmid of resis-
tant strains

No. of resistance transferred

Antibiotics . .

resistant strains**  Ng *** % 4%
SD* 103 97 Y4
CH 101 90 89
SF 103 88 85
Ccp 12 89 86
LM 103 84 82
PM 103 79 77
AP 92 64 69
M 100 34 At
0OA 80 48 62
oT 94 46 49
KM 64 4 53
AK 30 6 20
EF 14 5 36

GM 19 ] 0

* Abbreviation : see table |
** 1A total number of strains was 103
*#* 7 No. of transferred stains
% % of transferred strains

F 2N REwe AR Ao e WAge
LM. PM. SD. SF ¥ 5ol 100%. AP. CH. SM, OT
% CP ol 89% o4 OA 2 KM 5ol& 0% ¥E.
212]3 AK. GM % EF Soll& 30% oldlz Hgon
ofsh -2 AAe FubgE wlkstA vehtid, &
B olF Aol gl Fol 49 olf HtdNE CM,
OT % Sulfamonomethoxin G} thg R plasmid7t &
A AR o] vlgsted WMEat HA Uehdoy: B
A(Thageshima ef al, 19835)of ©v]Fo] ALg WL o] b)
dated Aol Ueld Aog HejAm FAg o
(g ol it 9] o] Ataed Rl thaj My SR sy
ol thg olstzal7t Bastele AlgHn

4-Quinolone M F9f el EFolle HmA we

WA4F 13%) & E9ed. olE 4-Quinolone A A S
of ofit d¥lel F8 HalHol 1y UM T Y =
& 44 & R plasmid) /} WA Aol Hle7t A3 A}
$7HE % o REAA g 98 ane Hon
g okgeigto] TAM 10CHT X F 7 o|uhe
H(Martinsen ef al, 1991 : Barnes e al, 1990) &
WOT h2 Fubgel oyt 489 o 2 My o
Yol 4-Quinoloned 520 Apgol AEE A% Aoz
FH 9

g PG o R Y ARG A 1 Qv YRe
FH(GM 2 AK NN E H]E Aulzol} 18~29% 9]
WAS B3 H S taaiae okg Aoy, B zA}
A4 EAg B qto| §~1449 AN Zd A
o 2ol 104 ol ¥e dAi £8 %o AH 30%
ol 4% txston o5 W4 F8% LM PM SD SF
CP CH SM OT AP OA KM(225 214%) 2 LM PM
SD SF CP CH SM OT AP QA(12%. 117%) £¢
A Aol Y Zdso] dANAT Sate A
448 RofFU ol 4A A AgRoN &
2§ E. tardatt o] N2 AP. KM. TC % OT 9] 847
Widol W Eleh: Hal(Roland ef al, 1991)9 oFut
del Hago] FHE CP.OA ¥ OT 59 g#aa)
AT AAEA s BI(Cravedi of al, 1980 :
Bjorkrond ef al, 1990) T3 %AUA T 23 ¢ =
7teleg gAY Hod g ME TH 2 Agd
7t eE AASA oM, B3] rrmo] ¥tE F44s 7)
o ofitdl HAsA 9%n 9rz $IEd: wy
(Grave ef al, 1990) 52 AMSZ Ao WA ESL
foll A& F4A wek ol g Algd ¥7tY sy
of GHAME S48 Ao $3¥o] o]So) What 24|
7t dastee ARk €8 E tardatto] AR 24
ARE Aolgle] dZoz Hovu GHSHoz W9
§AFE el BEE BYohe F(Park of o, 1989
Park, 1989) Gl mlFof, A9l Wizolo} Wi %
A EQe ok A UAEE 1S GMNAHS Hog
A

AR plasmids] A28 Aol ME GMolE Y
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Table 5. Frequency of transferred R plasmid in E. tarda isolated

Resistant patterns transferred

LM PM SD SF CP CH SM OT AP OA KM AK EF*
LM PM SD SF CP CH SM OT AP OA KM AK
LM-PM SD SF CP CH SM OT AP OA KM EF

LM PM SD SF CP CH SM OT AP OA KM
LM PM SD SF CP CH SM OT AP KM AK
LM PM 8D SF CP CH SM OT OA KM EF

¢
LM PM SD SF CP CH SM OT AP 0A
LM PM SD SF CP CH SM OT AP KM
LM PM SD SF CP CH OT AP OA KM
LM PM SD SF CP CH SM AP OA KM
LM PM SD SF CP CH SM OT OA KM
LM PM SD SF CP CH SM OT OA EF
LM PM SD SF CP SM OT AP OA EF
LM PM SD SF CH SM OT AP OA KM

LM PM SD SF CP CH SM AP 0OA
LM PM SD SF CP CH SM OT 0OA
LM PM SD SF CP CH OT AP KM
LM PM-SD SF CP CH SM OT AP
LM PM SD SF CP CH SM AP KM
LM PM SD SF CP CH AP OA AK

LM PM SD SF CP CH AP OA
IM PM SD SF CP CH SM AP
LM PM SD SF CP CH SM KM
LM PM SD SF CP CH AP KM
LM PM SD CP CH OT AP 0A
LM SD SF CP CH SM AP OA
LM PM SD SF CP OT AP KM
PM SD SF CP CH SM AP KM
LM PM SD SF CP CH AP
LM PM SD SF CP CH OA
LM PM SD CP CH SM AP
LM SD SF CP CH SM OT

LM PM SD SF CP CH
LM PM CP CH OT AP
LM SD SF CP CH AP
LM SD SF CP CH KM
LM SD SF CH OT SM
PM SD SF CP CH SM
LM SD SF CP CH
LM PM SF CP CH
LM PM SD CH AP
LM SD SF CH OA

PM SD CP CH
PM SD SF CP
SD CP CH S§F
SD CP CH KM

SD SF CP
SDh SF CH
LM SD
SD CH-
SF SM
SD

oT

—l ol =T

B e L I T Il I S I )

e ) e e e 1 DM m e e e ot et e L e et [ ) e e e e )

* Abbreviation . see table |

Incidence of patte
No.

Tl %

%

et s e e e e 1l Bl e i e e e a e [ e e e s ] e e D ] S e e e (D 2 T

T g md = e

m

00
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Wt M WAIabE ddshal okotou AK ¥

Gl Aol 20~36% 2 HHlEe OT. SM. KM
2 0A 59 ol 9~62%9 FEEY AP, PM.
LM. SF. CP. CH ¥ SD %9 oFallofi= 71~94% =2 A
IOl Wyolabe] Mg Hon I U HY
FEE F NFEoR M REE 1349 gAY A
tro] of-off o (135 LM PM SD SF CP CH SM
OT AP OA(105 10%) ¥ LM PM SD SF CP CH
AP OA(TF. 7%)9 fé4 5ol vl FdsHe. &
Mol obdof wulvol W4 2y WHYF

_:}r..'

LHH Z«}Ll-ro] _l_o}_z‘—— ,ig}_o ES&TL Hl O]»« %k Zc}
Zhol A ARg Wixce] viajste] obAlel YA EHW

bbb ohitAl bk Bal(Aoki and Kitao,
1981 & Thageshima ef al, 1985) 0.2 Ho} #Hurjgt ¢
of gy Argo Ik oFAlAe] wE g Z7t
3okl A gol A Vet Ao g Bl de-
romonas hydrophillatt @ 7$-ol 20Co A 10T R} okl
g deel 10~200 FL7b EA olFojHrhe B
(Stamm. 1989)3=, & HoN $AIS E lardatto] 7}
2 kgl Apggehs do g ojfo Ay £E7}
WA ssol A A Wlngol %A vehd
Ao ‘et

itefoll Ao Slof A Mt A Brel o] o]
olfslo} HEE AF1 ge Heog 49 Qumolo-
nesHl A E9 kel OAdl dist WiAst S5 E
Holdl(Aoki ef al, 1989 : Sugida et al, 1989+ Grave
et al, 1990). o= OTel WAS Kol A hydrophilla
ol M QA gt (hr 4§ AeAllE iz izt
(7K 7F Eqaks 1 8714 dEoure] s
Aapal 7l At s o] ke H(Bames ef al, 1990)
0 Hol B AFolA OTHA HHEE w91% )+
& 46(49% )7 OA WA T8(76% )+ 48(62% ) F
o g 2ol A5 waugdael ozt uig
HE e AE 21T ddou R dEtege &
ety old digh F4lvh Hastelet Ab etk o+
of A ¥l AMtald CH. TC. sulfamonomethoxine

4 Furazolidone 59 4 R plasmidg #Z. ¢

stgom ol F 4Ho DNA F27F u$ fabeta,
o[#¢ R plasmid®] H¥ HEA7} F Ao L& 7
thiz B.31(Aoki and Takai, 1981 : Aoki ef al, 1985
Thageshima ef al, 1985 ¢ Aoki T. 1993) Goll Al 243
B ogte] chl o] wio] (e v1Ho] oalx s
oH& How FAd

A, 0A% Miloxacing] EFH A HERML
g @37k oludthiz H(Aoki ef al, 1989)& FH ]
thelel ke S A0 vigkAetelet Abg s L, A
F2Y £& §7o] ofHlof HHat ot EHY ool
Fa% 48 gk H(Aoki and Takai, 198D & 1
Aol & of okAle HEd o8 Y g A )
Mol o shuje} Abs i),

al

oz

g
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Antibiotic Resistance and R Plasmids in
Edwardsiella tarda

Min-Soon Choi and Young-Gill Kim
Department of Fish Pathology, Kunsan National University, Chunbuk 573~ 400, Korea

A total 103 strains of Edwardsiella tarda was isolated from cel culture-ponds and examined for drug
resistance. distribution and transferabilities of R plasmids.

The drugs used were lincomycin(LM), penicillin(PM). sulfamethazine(SF). sulfadimethoxine(SD),
cephalosprin(CP). chloramphenicol(CH), streptomycin(SM), oxytetracycline(OT), ampicillin(AP).
oxolinic acid(OA). kanamycin(KM). amikacin(AK), gentamicin(GM) and enrofloxacin(EF).

Two strains were resistant to the all drugs used. and all isolates were multiply resistant to drugs(at
least 8 among 14 drugs). mostly restricted to LM(103 strains), PM(103 strains), SD(103 strains), SF
(103 strains). CP(102 strans), CM(101 strains), SM(100 strains). OT(94 strains). AM(92 strains). OA
(80 strains). KM(60 strains). AK(30 strains). GM(19 strains) and EF(14 strains). in combination at
high degree showing 34 different drug resistant patterns. The most frequently encountered patterns
were LM PM SD SF CP CH SM OT AP OA KM(22 strains. 22.4%) followed by LM PM SD SF
CP CH SM OT AP OT(12 strains. 11.7%). LM PM SD SF CP CH SM OT AP(7 strains. 6.8%).
LM PM SD SF CP CH SM OT AP OA KM AK GM(6 strains, 5.8%) and LM PM SD SF CP CH
SM OT AM 0X KM AK GM(6 strains. 5.8%).

Transfer experiment of drug resistance showed that of 103 resistant strains. 100 strains(97%) trans-
ferred part or all resistance to all drugs, indicating that most isolates carried conjugally transferrable
R plasmids determining multiple drugs. The most frequently observed transferarble R plasmids were
LM PM SD SF CP CH SM OT AP OA(10 strains). LM PM SD SF CP CH SM OT AP OX KM(7
strains) and LM PM SD SF CP CH AP OA(7 strains).

These results sugested that eel culture-ponds were highly contaminated with different strains of Ed-
wardsiella tarda, and that contaminated bacteria might be highly multiple resistant strains to drugs,
carring transferable R plasmids.
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