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Abstract

Aquaculture practices to ensure greater production, such as high density breeding and excessive feeding,
are become stressors that raise the prevalence of diseases. Accordingly, increasingly large volumes of
antibiotics are used more frequently each year. Long term use antibiotics can generate resistant bacteria,
which interrupt treatments and cause a potential transfer to human bodies. Thus, antibiotic resistance is of
importance in public health. Tetracycline (Tc) is one of the typical medicines used in the aquaculture
drugs, which has a wide range of application including gram-positive and gram-negative bacteria. In the
examination of 153 strains isolated from olive flounder (Paralichthys olivaceus) farms located in Jeju in
2016, it turned out that a total of 84 strains were resistant to Tc or oxytetracycline (OTC). The extent to
which the strains are resistant to Tc and OTC was confirmed through MIC test, mostly within the range
of 25 to 100 pg/ml. Twelve different types of tet genes were detected using single and multiplex PCR in
the 84 Tc-resistant strains. The PCR was used to find te(K), tet(M), tet(O), and tet(S), which are known
to exist primarily in gram—positive strains. According to the results, fe#(S) is the most dominant gene in 49
strains of Streptococcus parauberis, accounting for 63.2%. And there were two strains that have two
different types of resistant genes. The multiplex PCR was used to detect fet(A), tet(B), tet(C), tet(D),
tet(E), and tet(G), which are commonly found in gram-negative strains. Each of te#(B), tet(D), and
tet(B)&(M) was found in a strain presumed to be Vibrio sp., and only fet(D) was found in 10
Edwardsiella tarda strains.
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OFAZIA] W FA ARG FAANTE AFEEH AL
SITHKim et al., 2009; Jee et al., 2014).
HEZAPOIEH(Te)2 tEZAQ FAHE-oJokE
< stuE, IV R ¥ a4
Richettsia, Mycoplasma, Chlamydia, “F2tg]o} 5
o] TSl 2HEsh FHY FHAR LA
AUth HEZPo|E-, SAHEZA oS, 5
ZHEZAOIEZY 52 TXAO0R fAfskal oF
223 9l Aol 7]¢] Fdste] HEZAo]EH
A FAAAZ FEst] Fr7F 9 Ay, HE
Aol E-AIG AL MEE A A 87]
22 Alit ribosome?] 30S subunito]] A FHEloq,
acceptor -$J°l aminoacyl tRNA7} mRNA%} A3t
sk Zls Wellste WHoE dud S o
AAA A2gs depdth HEZ o] E7 |
sl e Zte At 19508 Ago® g
H oo]F A kst AMltelA Wdol Frtst
Ads ARl AMEE] oHe A7 Hol
ot HEzrfo] /A A WA 2 7]
VHAE RS SloH, (1) AE R
3t tetracyclineS oUA] EA S (efflux)
A2 212 wjE38o] ribosomeo] %2 ¥
&= 71 % (efflux pump), (2) ©A A
= ribosome®l] A3 AS wE HE
WA A= 712 (ribosomal  protection), (3)
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Al7&= activation) &= tef(A),
tet(B), tet(C), tet(D), tet(E), tet(G), tet(H), tet(]),
tet(J), tet(K), tet(L) 2 tet(Z)= efflux pumpol] &
oA, tet(M), tet(0), tet(S), tet(T) Z tet(W)=
ribosomal protection, tet(X)x= &A% 7] TH
st Aoz 44 SQltKChopra and Roberts,
2001; Levy et al., 1999).
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et al, 2013; Lee et al, 2009). &< &= U
A7 WA FaAre] el g ko] A
TE olFAXA g Qe Ao, 53] $-g
et g1 AARFS] giiEs ARFstkal Qe Al
FA e gt A WAEF 2L g KAt
AT Al F-=F3 Aoty w2 Aol
v AFE A gAdA EEE Adss i
o7 A WY Ay HEHAIEHY WA
A% 9 PCRE &% Tc W Fdzke] 22 4l
THE AR 3T
0. XM= Y =

1. & 22 ¥ 8

20161 AFE Wl HX FAAeA e 2

ol
e Aor FAH= |AETYH #S st
of, A2 ARSIl el tryptic soy
agar (TSA, Difco, USA
agar (BHIA, Difco, USA) HIR|JellA] SA =SS
o, #o E4e 98 Auue

citrate bile salts sucrose (TCBS) agar (Difco, USA),

Y+ brain heart infusion

thiosulfate
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Salmonella Shigella (SS) agar (MB cell,

glutamate

Korea),
agar (GSP,
Sigma-Aldrich, Korea), Blood agar WXl Al&.2]
U 715 =stal, 27CollA 18~24A1%F vk
skt Vibrio sp. L] TEe S8 BlHEF L
AeH|x) ¢l TCBS HaHu)A] ArolA] 22 rwmi
@A) et Jee 94 20w NS
v, Edwardsiella tarda ?}% Al x]Ql SS HjA]
A Ao Hers = 7459
b Ed o] Al 4%
& Abgstel SRlsgnh £ B4l AgH PCR
primer setsi= <Table 1> YERIAUT &5

B T 20% glycerol (Sigma, USA)S 7}
Aol AMgsl7] A7 80Tl B8}

starch phenol-red

ot

N
0ok

AR 25N AR

2HE 75 ST Y3 tryptic soy broth
(TSB, Difco, USAYE AH&stiow, 27CeA
18~24A| 75t wljoFsto] A3 e A&kl wf

M El - Mz

=

amoxicillin/clavulanic acid, ciprofloxacin,

doxycycline, norfloxacin, ofloxacin, gentamycin,

minocycline,  nalidixic  acid,  oxolinic  acid,

oxytetracycline, tetracycline, chloramphenicol,
erythoromycin,
streptomycin©. 2 & 1955 ez Ads A
AlBF oW, B Liofilchem®Z5-E F-§]35lo] A}
g3tk tAAE AN MHAE 27CAA
1824412 W1 F 729 34 AE Ferste

o,

kanamycin, neomycin, penicilline,

3. MIC (Minimum inhibitory concentration)

59 tetracycline®}  oxytetracycline]] th 3k
A broth dilution -5 #-8-3Fe] MIC
#oz Yehth MIC# 5745 f13kel, 96 well
plate®] mueller hinton broth (MHB, Difco, USA)
160, SAEEZ 3|43 FAYA 20w, 10°~10°
02 BMAIZL i wfFd 20 WE ¥, positive
MHB 180 pt# ¥t ek} 20 ulE 9
MHB 200 pl%+F ¥3

T
Ao+

control ol =
© 1, negative control®ll<

ool W3l w2 o]83}] mueller hinton Tk Plates 27CollA 18~24A17F wljekst & 2
agar (MHA, Difco, USA) H¥to] a3t & &4 SA o WE AL ETEHEE Sto®
Adzaas Fapel] uFAZATE Aol AFEE #lsto] o) AbA] ¢ HAEEE MICHS
FAAY A= amoxicillin, ampicillin, = A3
<Table 1> Primers used for the detection of bacteria in this study
Primer Oligonucleotide Sequences A.mplicon Pathogen Reforence
(5' to 3) size (bp)
pSP-1 5-TCCAGTCTTTCGACCTTCTT-3' Streptococcus
pSP-2 5°-CAAAGAGATGTTCGGCTTG-3' 220 bp parauberis
pSI-1 5'-AAGAGACGCAGTGTCAAAAG-3' Streptococcus Woo et al,,
pSI-2 5’-CGTTTCTTATCTTGTTACTC-3¢ 107 bp iniae 2006
pLG-1 5’-AAGCAGTCTTTTGATGCAAG-3¢ Lactococcus
pLG-2 5’-ACTGTGCGCCCTTATTAACT-3¢ 307 bp garvieae
E-1 5'-CGGTAAAGTTGAGTTTACGGGTG-3' 415 bp Edwardsiella Sakai et al.,
E-2 5>-TGTAACCGTGTTGGCGTAAG-3¢ tarda 2007
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4. DNA ==&

PCRE 9l DNAL:
Genomic DNA prep kit (BIOFACT, Korea)E A&
atolth. WA DNAS FE& 9flstol, &= TSB
of HFskaL 27°ColA 18~2441%F wjjeket &
kol 15 m(E 1.5 ml microtubeo] E3, 10,000
pmol Al 127F A sk pellets 78S
T} Cell Re-Suspension Solution 300 w5 %
pellets AEAIZ] &, lysozyme 2 & H7Fshod
37°ColA 1A17F REGAIZI T RES - 13,000 rpm
o A 1¥3F YAE2]3Fal, Cell Lysis Solution
300 pbE WOl pellets AEAIZ]3L, RNase A 1.5
W= d7rskel 37°CeolA 303 WHeAIZITh v
& 5 AA A7

template Higene™

Protein Precipitation

=
5
Solution 100 = Y11, Z3SHA  vortexdho]

-

13,000 rpmellA] 5&3F A48tk A5 AE
100% TIsopropanol 300 w7} EoI0E Al
microtube®] Y1l 503 invertingd}e] 13,000 rpm
oA 1%z AT s A =
80% ethanol®® 2W AIH 33, 157 Z-2elA]
7122171 ¥, DNA Hydration Solution 50 wlE
Y3 5%3 vortexste] DNAE F&31%Ith w2
¥ DNA: Adel A8 A7bA] 20CellA
Hasiglch

5. PCR & Multiplex PCR

ATl E 2FFe] Te WA FAdzke] of
3l PCR W o2 #4550, AF8-¥ primer
sets= <Table 2>°] YERHATE

<Table 2> Primers and expected sizes of PCR amplicons of various fet genes

. Oligonucleotide Sequences Amplicon size
Gene Primer Reference
(5' to 3" (bp)
tet(A)
to TETF GCGCTNTATGCGTTGATGCA
tet(G)
tet(A) TAR2 ACAGCCCGTCAGGAAATT 387 bp
tet(B) TBR TGAAAGCAAACGGCCTAA 171 bp Jun, 2003
tet(C) TCR3 CGTGCAAGATTCCGAATA 631 bp
tet(D) TDR3 CCAGAGGTTTAAGCAGTGT 489 bp
tet(E) TER ATGTGTCCTGGATTCCT 246 bp
tet(G) TGR3 ATGCCAACACCCCCGGCG 803 bp
TKF GTAATGGTACCTGGTAAATC
tet(K) 329 bp
TKR CTATTACCTATTGTCGCTAC Kim. 2004
im
TLF GATCGATAGTAGCCATGG ’
tet(L) 480 bp
TLR CTTCTATCAACAAGTATC
TMF GAATCTGAACAATGGGAT
tet(M) 1,099 bp
TMR CTAACAATTCTGTTCCAGC
TOF AGACGGAGCAGTATTAG
tet(0) 200 bp
TOR CTGCCCAACCTTTTGCTTCAC Tun. 2010
TQF GACTCTATGGATATAGAG ’
tet(Q) 835 bp
TQR CCATATCCTCTACAATCG
TSF CATAGACAAGCCGTTGACC
tet(S) 667 bp
TSR ATGTTTTTGGAACGCCAGAG
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o]z el AFtellA
tet(A), tet(B), tet(C), tet(D), tef(E), tet((G)S HZE
71 98l AZE 1709 forward primer?} 2t tet
genedll WE oA 7] reverse primers (Jun,
2003), tet(K), tet(L)S HE3F7] I3t primer sets
(Kim, 2004), 121l ribosomal protection®] 7]
S FHEE tet(M), tef(0), tet(Q) L te(S)E 7
Z317] $I3%t primer sets (Jun, 2010)5 AME-3F%]
U<Table 2>.

Multiplex  PCR sk, 02 me
microtube®] 1 uMe] 7+ primer, 2.5 pM% 7}
dNTP, 10x G-Taq Buffer, 2.5 U G-Taq DNA
polymerase (Gene Pro Themal Cycler Cosmo,
Korea) 2! Al¥2] template DNAE FH7}5H &
distilled water® # = volume®] 20 w7} HE=
akolar, o] el Bae Zk7ke) Te WA =t
sl Soldo® wkgatE oY forward primer
9} 6719 reverse primersE 2] AA|EA T

PCR 45 935}, 0.2 ml microtube®] 1 uM
o] 7} primer, 2.5 puMe Z} dNTP, 10x G-Taq
Buffer, 2.5 U G-Tag DNA polymerase (Gene Pro
Themal Cycler Cosmo, Korea) ¥ template DNAE-
A7kt 5 distilled water® PCR E3-59] FHE
volume©] 20 w7} &= s}t

PCR Z712 94To|A 383}t pre-denaturation?]
71 %, 94CelA 30% denaturation, 55CA 30
% annealing, 72°Coll4] 30% extension® WH-&-&
1 cycle® 3191, 30 cyclesE RHSAIFTE 18]
72TCAA 7E3F post-extensionA] T

FTEAES Ix  TAE  buffer (40 mM
Tris-acetate, 1 mM EDTA)E A7|¥5S 3t ¢
ZHNOF 3}, 0.5 pg/ml ethidium bromide”} 3
7}l 1% agarose gel el 7|95 ¥, UV A
Z71°1A band®] 715 ERlste] Te WA 4

A9 ERE FAsrk

effux 71'ss 33}
2 A
=

o o

m. & =}

o owad Qe gy Ao TN
W E tarda 4 SS iAo H2A g
Aot Aoz A &St Streptococcus
ol Tt ARAQ EAL 5ol HolHal
primer setsE A3l PCRS A A&} Th<Table
1>,

w59 T 2¥, s
parauberis 86 T, S. iniae 1dT7F T H S
™, Lactococcus garvieaew HEHA &y 1
2|3 Vibrio sp. F4% = 20 I, E. tarda 16
o, v sE 30 AFE ke Al A
23} tHFig. 1 & 2.

Streptococcus  sp.

2. SN 2y
A= W gA FAReNd e s

parauberis 86 T, S. iniae 1 T, Vibrio sp.
20 ¥, E. tarda 16 35 B FHEA &2 30
w5 [Fig. 1700 thet A W3 &Fe Lotnr]
St kAR A3 [Fig. 319l HYERISIT
S. parauberis 86 T+ nalidixic acid®ll 88.4%,
acid®]| 82.6%, tetracycline ¥}
oxytetracycline®ll Z+Z}t 558% % F=EA YA
o} HEgfo] A Al il H=2 A
£S5 H%9M, erythromycin, streptomycin®fi=
302%%F  442%°  WAES  dERiSith

amoxicillin, ampicillin, amoxicillin/clavulanic acid,

oxolinic

ciprofloxacin, norfloxacin, ofloxacin, minocycline,
chloramphenicol, kanamycin 52| A o3|
M 10% olste] ¥ UdES B3low, 86
a9 953%0l sFshs 82dF7t 2F 7 °ol
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Streptacoccus iniae (n=1)

1%

[Fig. 1] Number of bacterial isolates from cultured fish in Jeju

1,000 bp

500 bp

100bp

[Fig. 2] Amplification of bacterial DNA by PCR with pSP-1/pSP-2 primer set for Streptococcus parauberis
(Lane 1, 2, 3, 4, 5, 6, 7 and 8), pSI-1/pSI-2 primer set for S. iniae (Lane 9) and E-1/E-2
primer set for Fdwardsiella tarda (Lane 10, 11, 12, 13, 14 and 15), respectively. M, 100 bp

DNA ladder.
o A B S AT oAl BEY ok Ed 20 #F F 90%7h SR @
< st AZ st b2 A dall WS 7R

Vibrio sp.= 8% 20 7oA WAEAES oAl WAdwteldTh
amoxicillin 65%, ampicillin 70%, penicillin 65%% tarda 16 o) st WA B]&2 Vibrio
HAYAAA FAAA A sl 50% o1 WdES  sp.oF FAMHI penicillin, amoxicillin, ampicillin -
ez, & Ald @A dist AEES YA A A of| A 68.8~100%31 2.1,
5~20%%3.©., ciprofloxacin, norfloxacin, minocycline,  erythromycin, tetracycline, oxytetracycline®l 3} 4]

gentamycin, neomycin®] A= HFAol 3 T 50% °FY =2 YA HES BEE 4

I

- 839 -



ojcHy - M2l - YEY

antimicrobial agent

AML

AMP

AUG

CIp

DXT

NOR

OFX

CN

MN

NA

OA

or

TE

=]
=
o=

20 30

40 50 60 70 80

No. of Resistance isolates

W Streptococcus parauberis (1=86)

H Vibyio sp. (n=20)

Edwardsiella tarda (n1=16) ~ B Unknown (n=30)

[Fig. 3] Antimicrobial resistance pattern of bacteria isolated from cultured fish in Jeju.
*AML, amoxicillin, AMP, ampicillin; AUG, amoxicillin/clavulanic acid; CIP, ciprofloxacin; DXT, doxycycline; NOR, norfloxacin;

OFX, ofloxacin; CN, gentamycin, MN, minocycline; NA, nalidixic acid; OA, oxolinic acid; OT, oxytetracycline; TE, tetracycline;

C, chloramphenicol; E, erythromycin; K, kanamycin; N, neomycin; P, penicillin; S, streptomycin

A Ay AMEH E tarda 16 5 EF 2
S5 olgel A UAE el oA U
daolqlal, Adel AMgE EE ATES

=
=
gentamycin¥} neomycin®] thall 7Ado] I3

3. MIC

FA A Z v} A tetracycline®| L}
oxytetracycline®l] tjall ulide] #HFH HF+ S

parauberis 57 I, Vibrio sp. 3 W5, E. tarda
1, v 54 13 752, To W 7534
#FE] WFES MICF e &

wed e
QIsITE. 1 A3} tetracycline™} oxytetracycline®l]
gs&l  Aed e

APATEE MICHS
0.78~1.56 pg/mee] WL #h& eSO M (data
not shown), WS Hol& S parauberis 57

% 7 7} tetracycline®] TI3l 100 pg/ml ©]7,
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29 7 50 pg/md, 204+ 25 pg/md 18] 1
+F7F 625 pgmle MICEHS YERlom,
oxytetracycline®ll tiallA= 6 57 100 pg/mio]
%, 29 AT 50 pg/ml, 18 FTOlA 25 pg/m, 4
78 12,5 pgmee] MICEES YERISY, + &
Al tiet S. parauberis T2 MICH-S o
T 25~100 pg/mee] Welel &SI T<Table 3>.
Vibrio sp. 3 w5 & 1 TTT tetracycline@}
oxytetracycline®]l thall 100 pg/mé ©]74¢] MICH=
YeRlaL, 2 7 GA8A el thal 25
pg/ml, 50 wug/mlel #S YERASAT

E. tarda 10 T3 tetracycline™} oxytetracycline
of thato] 100 pg/me ©]7Fe] MICEH-S LERHSL
i, 1 #FE gl 25 pg/ml,
oxytetracycline®ll thallAl+= 50 pg/mbe] S 7FA
ow, )52 E tarda FFE 100 pg/ml 0173
& WATFES AU ATk

Tt 1l F4E 13 FFolAE tetracycline®l
& 10 #57F 25~100 pg/mle] MICFES YFeERY
dom, Uwz] #5 3.125~12.5 pg/mle] WS el
%31t oxytetracycline®ll A= 13 ¢ B
F25~100 pgmle MICHS  HERSIOH,
tetracycline .t} F2 Wo UAdFGES AT

T ATk

A [e)
712}

tetracycline ]|

4. Tetracycline LA &K}

&l EX|(Paralichthys olivaceus)ollA

222 HMZ 9 tetracycline WHMFHA 22
20161 AlFA S FAge] WolziE Held
ZF 153754 tetracycline ™} oxytetracycline®]l T
d WS RHol: F 8479 total nucleic acid
5 ARt Te W §449 /58 1 TR
9 FIE ZARSIGIT o RS Al el A
Yebdtia BaE re(A), tet(B), tet(C), tet(D),
tet(E) 2 tet(G) 6572 tet geneS HE3H7| %
multiplex PCR 23}, E. tarda 107214 500 bp
of 243 bandE AT 4= UUTHFig. 4]. 5,
THY tet gene T tet(D)7} Eo] A5 O,
tet(A), tet(B), tet(C), te((E), tet((G)y= AZEHA &
SYTi<Table 4>. Vibrio sp.% FAHE dFoNAE
tet(B), tet(D), tet(B)&M)°] 27} 1454 HE
Som, kel et geneol WSIA= multiplex
PCR¥ YL ofYe} &5 0% PCRS AAISHIS o
o sds AHE d& F UM
OFEtels FE ST dEA Qs
tet(K), tet(L), tet(M), tet(O), tet(Q), tet(S)S =3}
7] 913t PCR A}, S. parauberisol| A& tet(S)7}

63.2%%= 7P Wol EAISHAAL,  tet(M)&(S),
tet(K)&(S) 2ol 27 Wd FdxE 7=
w5 2 1o, UMA tet(L), tet(0),
tet(Q)= AZE A &t

0] 57 #FoME re(S)7) 21.4%% LFERS
=k 14-1:{%] —7,: 52 B Ao AL primer

=
setsEi A& 4 AT

<Table 3> Minimum inhibitory concentrations (MICs) of tetracycline and oxytetracycline against bacteria

isolated from cultured fish in Jeju (ug/ml)
Concentration of Tc / OTC
Isolates

100 50 25 12.5 6.25 3.125 1.56 0.78

S. parauberis (n=57) 7176 29 /29 |20/ 18 0/4 1/0 0/0 0/0 0/0
Vibrio sp. (n=3) 1/1 0/2 2/0 0/0 0/0 0/0 0/0 0/0
E. tarda (n=11) 10 / 10 0/1 1/0 0/0 0/0 0/0 0/0 0/0
Unknown (n=13) 7/ 10 1/2 2/1 1/0 1/0 1/0 0/0 0/0
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1.000 bp

500 bp

100 bp

[Fig. 4] DNA amplication of tet genes in tetracycline resistant isolates from cultured fish in Jeju. Lane 1,
2, 3, 4 and 5, tellS) in Streptococcus parauberis, Lane 6, tefM) in S. parauberis, Lane 7,
tefK) in S. parauberis; Lane 8, te(B) in Vibrio sp.; Lane 9, tefD) in Vibrio sp.; Lane 10,
tefM) in Vibrio sp.; Lane 11, 12 and 13, telD) in Edwardsiella tarda; Lane 14 and 15, tef(S)

ojcty - M2zl - »&E

in unidentified bacteria; M, 100 bp DNA ladder.

<Table 4> Detection of various tet genes in tetracycline resistant isolates from cultured fish in Jeju

Isolates No. of isolates tet genes
49 tet(S)
S. parauberis
1 tet(M)&(S)
(n=57)
1 tet(K)&(S)
1 tet(B
Vibrio sp. e(B)
1 tet(D)
(n=3)
1 tet(B)&(M)
E. tarda
10 tet(D)
(n=11)
Unknown
3 tet(S)
(n=13)
total 67
parauberis 86 T, S. iniae 1 T, Vibrio sp. 20
V.

T, E. tarda 16 75, V] &7 30

o
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erythromycin, kanamycin, streptomycin, penicillin
= 2T 1959 A dist kAT A
3}, S. parauberisi= nalidixic acid, tetracycline 5 2]
A diEl UAdEel =Skew, ol S
parauberis T % 67%7} oxolinic acide] Wl/do]
%, tetracycline®ll AT 46.4%°] WS
Rt= HI(Kim et al, 2014; Kim et al., 2010)
o} FAksE ARE YebdUth S parauberis 1
= minocycline™} doxycycline®l] T3}l tetracycline:
ot W2 YAHdES 28+, ol minocycline©]
U doxycycline®] tetracycline®l] H]3] AFE-F A]7]
7 &, A AREFo] Zo] Wyl Hlgo
et Zoez AZEC VibrioceaeE F°] TR
3tod TCBS WiA|oA] 2F M = w22 colony
= sk AS FelEl Vibrio sp.E 3k
t}. o] 52 ampicillin, amoxicillin 52 #H Y2 A
A & F WS B, AU
o|gle] A thsiA = thAACE e A
52 Xtk o)A Son et al(2005)3 Kim et
al.(2010)°] T}t Vibrio sp.”} ampicillin®l] T3]
90%7} 9= > WAEES Btes Haugk o
|8} 0., tetracycline®l] thet WA W& Fuf
ok xpol7} Qe Ao® Hayoe] o]% AEZcql
T 8% I AP Y e Flow oA
t}.

E. tarda®)| A<= penicillin, ampicillin, erythromycin,
tetracycline 5 TFFst ADe] A =2
el ampicillin®]| 38.8%,
tetracycline®ll 84.4%2] W/d-& WERAT= oA
9 RI(Kim et al, 2010; Kim et al, 2012)X.t}
2 AFoA 9 ampicillin?} tetracyclineo] thgh uj

ol = gld AL FAA L] Aol 7
2elEs W WAE s fadkes S BE

= o] A (Song et al., 2009)F ©U|F Kt
, FAAGNA AL ARl 2o &
A8 AHH o7 AMgH oS AlAFSE

=2 O
NES

Agel  AHgR =

aly
rlo

Finsie=e

chloramphenicol, ciprofloxacin, norfloxacin,

ofloxacin &< Al sl FhrAdol
- v WAAES B, olgk A A=
chloramphenicol, fluoroquinolone A4 &= 7}
=0l FojE= Zlo] FAHEA FAYAL] AL
Fol Fraste] #FEe WANIE A stopxl
ZAo7 Kol sl BE F5E59| gentamycin
7} neomycin®l] T3l 7H/dol A=, ol
a2l Mol A neomycin®] W4 H]Eo] o]
et o]He] Hil(Heo et al, 2002)¢} X}o]7}
ATt

Aol AR 153 #F T P2 #F=0]
255 ol Al dal WA 7= oAl
Aol Rt S, parauberis$t E. tarda 51 Tt
] o)Al BIE2(Kim et al, 2006; Kim et al.,
2010) Al WA=t mlEo] 90% ol/dolglor,
AT E a9 fARE ARE g1 9l
ST Kim et al.(2010)> Vibrio sp.&] THAl WA E
o] 57.9%¢} KBSl o, & ATolA= 70%E
Ol WAdte] vlgo] SUlehs Ae I1E
S18lt}. TetracyclineZl, penicillinAl, quinolones] &
Al et w2 WAAES oA AqEelA
BHug nvp7p Qlout AlFA9 L] 84 g A
F A7 AdE o]FofAA aslom, wet
A AT AFE U A W3] st
ZZA R &8d 0% AlmEr)

GG 77 tetracycline Al YA 2
AREO 2 UALto]l Edstelon, a8 gk 7

T Az o @ AHEG okA Yol A
5 A BT AlFE &2 ol A
St 153 5 % tetracycline W1 1
1owH, MIC tests &3l WATEH o5
| AYa e g fdzae] 2 9 FR
PCR % multiplex PCRS &3l A Bt}
and Roberts(2001), Roberts(2005)=
tefM)°] 7P dnbAolm, theFsh 13k Al
¥ FAAAMERE o2l mycoplasmadl A &=
Hotal ®askRal, o] Park et al.(2009)8] Xl

ol

o
;O

Chopra
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ojctel -

= S. parauberis W tet gene®| WIEE AT HYO

o, 2 Ad M e dFEE 2 FF

tet(S)E 7MHAE dFE 15 TFE, tef(S)H.T}
tetM)S] AEHE7F ¥ 2 23S Al
g8y B AT E e(S)7F 7 dominant3t
gene®| 1o, rer(M)> 2% WA FHAAE
THAE 2 el ARk 7*€Q°i o]de] Hirel th
2 Zpol7h U B AFA te(M)S 7HA=
gt el vlgo] whe O]‘%‘L AFEol A welE
7] AH EAow ERET A= o A&H

Ql A7 B_s Ao AAXTY S parauberis
W tet genes AUz FFES tetracychneolb}
oxytetracycline®] T]$F MIC#-2 o+ 25~100 ug
/ml ool WMol £330, rer geneo] EHQIE]
A dFES ATl primers7 28
A4 e vE WA FaAE Ad 7ol 3l
= o FAsch

Vibrio sp.ollA  gRl®l WA fdx= ZH2t
tet(B), tet(D), “12] 1L tet(B)&M) L2, Vibrio sp.©l
A B teBYF AZHATHE R al(Jun, 2003)
2 fe(B)&M)°] HEH A= o]de
2004)9} AA3FR O, re(D)2] AEL ol d I
2 Uy fAde) BEE A 5 29 3
Ak, Adde AR Vibrio sp. w58 F7F o)A
o) el A}B—H ST REG] HEe]

F uth Be #7% Adsel FAe Q7
Jog o7 /\]—E‘%D}. Vibrio sp. Ul tet genes
AUz 4559 tetracycline}  oxytetracycline
st WAy AEE G Ad, 257 WY &
AAE AYE #FolA9] MICE=> 100 we/me
ojolR o teB)S} tet(D)E AUE HFES
MICH-S 25~50 pg/mlo] ATt

o]d  Roberts(1996)= E. M=
tet(A)S} teD)7} LA TR Hustgon, 2 <
Tl 223t E tarda 10 TF EF tef(D)E A
Yl Q= A #dlste] ojde] Rud e}
AT tet genes 7MAE E. tarda TTES)
MIC#HS Rl ok Y, 100 wg/me ©]’dS] MIC

tarda

M El - Mz

=

W= 7R E tarda 10 F5E tet(D)E 7HA 3L Q)
SO} tetracycline¥} oxytetracycline®] tisl]l Z+z}
25 pg/ml, 50 pg/mee] MICHS 7H 1 itFollA
= fet genes ERIT F QIUth E tarda®)
tetracycline®l] tf$h MIC#k©] 25 pg/ml ©]’do] S
o fet gene©] FRIESTRH= o] K I(Jun,
2003)¢} ol A Btk

Sk, S parauberis 6 T, E. tarda 1 45, V|
574 10 ¥+ tetracycline®] 1} oxytetracycline®]l
gz el Ao E AgtellA  ARESE
primer sets®= WA FHAE 1T £ glle
o, oyt Ait= & AFolA ARESEHA] 2
te(l), tef(T) X tet(W) 2o] b2 T/ Ud &
ZAALOIAY, M2 tet gene®] A o3 A}

2 S48 5 otk webd olFelt ¥ AT
A AFEEA] 9F2 primer setsE 3| ElS 3)
L oo 27149 ATl BaF RO AL
t}
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