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Abstract : One hundred and sixty nine Escherichia (E.) coli strains isolated from fecal samples of aquatic
birds in Geumho river basin and Dalseong park were tested by agar dilution method to determine their
susceptibility patterns to 14 antimicrobial agents. The distribution of tetracycline resistance determinants
(tetA, tetB, tetC, tetD and tetE) were also examined by PCR in 76 tetracycline-resistant (TC") E. coli isolates.
The high resistance was observed in tetracycline, cephalothin and ampicillin (45.0~36.7%). Resistance of
E. coli isolates derived from Dalseong park to tetracycline, cephalothin, ampicillin and streptomycin
(65.7~44.8%) were significantly higher than those isolated from Geumho river basin (31.4~14.7%). About
seventy percent (70.4%) of the strains isolated were resistant to one or more drugs tested. Thirty (39.5%)
of 76 TC" E. coli isolates which were resistant to one or more drugs transferred all or a part of their resistance
patterns to the recipient strain of E.coli J53 by conjugation. All of TC' E. coli isolates contained at least
one or more of 5 fet genes examined. The most common genes found in these isolates were tetd (60.6%)
and followed by tetB (7.9%) and retC (1.3%). However, fetD and tetE were not found in any of the isolates
tested. Twenty one (27.6%) of TC" E. coli isolates had two determinants, tetd/tetB (20 strains), tetA/tetC
(1 strain), And two strains (2.6%) contained three determinants (fetd/tetB/tetC).

Key words : antimicrobial agents, aquatic birds, Escherichia coli, PCR, tetracycline resistance
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HAule] Fast viZiAE 285k o} [6, 7, 31, 37).

FAl = A FEOIM e AR B e
Hog dg] ARgHo] gton, E3 0| oA F UF
T 89 AL TV A% AAEFAANRE
AHE-E| 2 Qi) HHo R o)F gatAld] cig A E
AR BE (4, 26, 35, 40E%t ol Al xF
g 7187} A9 glE oMIEH (1, MPIME BaET
Ak,

Tetracycline(TC)> 8% 2 2849 HAa F
o 3t S 7HA& F 9] FAZA, 24 Y ribosome
9] 308 subunit®} aminoacyl-tRNA sunthetase®] Z3}-2
Wago 2 S Asfiste] S LI
TCo] g WAL 19533 Shigella dysenteriac 4 3
22 BIEglon oF o] ofAd] i3t d7e] 8
&2 2@ o Frkst ot [11]. 2T
TC WAL F2 efflux pump®}t T&o] Q13 HI7HA|
30% ol TC WA A&7 ¥2iA e (1] 2 F
oA tetd, tetB, tetC, tetD L tetE gene®] T2 YA
I T} [15, 19, 23, 24, 36]. T °o]F WAIQlAtY] o
BBO plasmid®} transposonl|A WAL 9low, o
Aol 5L YAAR ] Ao ojsf dojuii s}
[22, 33].

DNA hybridization, DNA 9714 € ¥4 % PCR
2 BANESH 7y WA e dst 2 WA
39| genotype #41% 93 983 =72 de] ALRH
oA 3L QlTt [5, 8, 15, 38]. o|&F 7Y S o]t B
2 A7AEe] Al FE fH Hed LY o
AEg ez TC WA faxe] 540 #d 4+
£ a3 sl go (10, 19, 36, 40] H7HA
FAZEFAAM Y A3 Hae =8t

o] ApoflME F37 Fol Mshs A 2 24
T4 W AREERl FARFS BHoEREH d3dE
£25l olE w9 A A 2 WAYEE v
3 FAbsRe 3, TC Aol ti 3l retd, tetB, teiC,
tetD ' tetE gene 5 559 tet gene®| BR{AFS A
stk

Mz W Ul

BH A=

2005 1195E 2006 3¥AL) dj72ae] §357%
ool A= BAe B 4518 2 SATEW A
252 EAje] £ 968E AF st g £ AE
2 AMgEI% o) 5 B Al g 350, ¥
w08, 4o, Ayt 7137 B Y7l §F 28
F71 w43 Zlolc

714

&z % 53

£2 2 8E MacConkey agar(Difco, USA) 2H =
@t 37°Cel| A 18~24A17F v e T} sl sl
o3 e o4lHE J22 493k nutrient ¥
5 Ao BESHEA AP FAsIT. 22
& Vitek GNI card(bioMerieux, France)& ©]&-3}e] 3
F2oZ IS I

gH #d AH

oA 759182 918 Sigma(USAYAHS] ampicillin
(AM), cephalothin(CF), cefoxitin(FOX), cefotaxime(CTX),
ceftriaxone(CTZ), gentamicin(GM), streptomycin(SM),
kanamycin (KM), amikacin(AN), nalidixic acid(NA),
ciprofloxacin(CIP), chloramphenicol(CM), tetracycline
(TC), trimethoprim(TMP) & & 14%2| A& AH8-3t
At 7t ofAl= HFeE Buljol SaAA ANFAF
T SHTE gAEo AME-EI. 24 g9 T4
ol that # A% A % = (Minimum Inhibitory Con-
centration, MIC):= Miiller-Hinton agar(Difco, USA)E A}
fate] Hs Mo o5 ZA3%Th Trypticase soy
broth(Difco, USA)IA] 37°CE 18A17F w43 o F-7-<
S A2 1008 3145t multiple inoculator®
HFIL, 37°CollA 1820412 v & o2 HE-F-9ll
A wo] 8 F5-F Hol MICE AAsIth. HARRY
2 A Fe] WAL National Committe for Clinical
Laboratory Standards®] 7|52l &3tk [27, 28]

LHMEE AIY

aatA WAHEAES Bradley 5 [9]2] ol £3F
o AAlETh TCOl S BY 7678 3942 R
&}, sodium azide(sigma, USA)Oll W43 E. coli 153%
HAGFOZ 3lo] o]F Foltd} HHEHS ZH2t 4ml
£3<] TSBell HEF3I 37°Ce| F2F200A 3447
A wjgst o Foiatd} HAGHE 1:49] ¥ &=
E3rate] 37°Col A 18417 W FSE ¥ sodium azide
(200 pg/mi)s} zHzhe] SfAlE = 8256 pg/mle] F=&
frahe wiRo] HEsl 37°CANM 24417 ST TRE-
1B FFE Bol AEE WA o ¥
o3} FAgT-S Z4zte] Aguj|o w&ahA] %%
< RIS

Tetracycine W4 REXie| HE

TC WA F2821e] 8R1E 917 559 primerse Hio|
LU oKKorea)dll 2]=|5led #|Z}alcH(Table 1). PCRS
913t template DNAE Blake 5 [8]9] ol w2} TSB
o 18X1ZF Mg & F-fY 1 miE 94 w5l &
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Table 1. Primers and PCR conditions for the detection of tetracycline resistance determinants

Annealing fragment

Gene Primers . ©C) size (1) Reference
o 5-GGCGGTCTTCTTCATCATGC-3' o 0 -
5-CGGCAGGCAGAGCAAGTAGA-3'
. 5'-CATTAATAGGCGCATCGCTG-3 & - 5
gt 5-TGAAGGTCATCGATAGCAGG-3'
5'-GCTGTAGGCATAGGCTTGGT-3'
&) §-GCCGGAAGCGAGAAGAATCA-3 @ e L
- 5'-GGATATCTCACCGCATCTGC-3' o . s
e (D) §-CATCCATCCGGAAGTGATAGC-3'
5-GTGATGATGGCACTGGTCAT-3'
tet (E) 52 1,198 33

5-CTCTGCTGTACATCGCTCTT-3'

& F AAEL 100 ple] BASFHFFE AFFAN F
100°Cel|A] 587+ 7FE31aL 8,000 pmellA] 1487+ 94 &
23 the Ak=ol & PCR A E2 AMR-EAT)

PCR %H3-2 AccuPower PCR Premix(Bioneer, Korea)S
AHE3lY] Lanz 5 [19] © Sengelov 5 [36]9] ®o &
ato] A5 TE. 242 primer 1 pi9} template DNA 2 pl
Y 5 Uad TS E¥Etd 3F e we
20pl2 3992w, UNOII thermal cycler(Biometra,
Germany)E AHE-5t] PCRE F-3)3}%ict. PCR w271
O 2 tetd, tetB R retC gened 94°CoI A 3EZF 7]
denaturationA| 71 %, 94°Col A 1£7} denaturationdt ¥,
tetAS} tetB gene 64°COlA| 142, refC gene 65°CollA
14 annealingS- AAI8}3L o] & B0l diste, 72°Col|A
137} extension 388 358] wHE-3}aL 72°ColA] 7H#7F
3E extention 2 A|EATH YHA ferD gened 94°Ce| A
337t 27] denaturation?] 71 ¥, 94°Cof|A] 142, 57°CellA]
132, 72°Co A 1328 253] RHS319 21, rerE gene 94°C
o| 4] 387} 27| denaturation A 71 F, 94°Coll A 13, 52°C
oA 1, 72°Col A 18-S 303] RHES1L 72°CHl A 108
7} HF extentionZ AAEATE FEE PCR AHEE 1%
agarose gel& ¥H50] 4 ¥ 45X (Mupid-21; Advance
Co., Japan)& ©]-&-3la] 100 VollA] 2087+ A7195% &
EBr(0.5 p/ml)= FA 3t daect £ S4E 9
% marker=% 100 bp ladder(JBI, Korea)s AH8-313]c}.

2 4

ZF37F oo AAEa e Ao Bl oAt
# 10259 9439 U ARZFe SAIZRE di3dd
67F 5 F 16972 FElsld AM F 14%2] Aol
sl kAl AR S AAIGE A= Table 29 2+
ot FA g3 1695% TCol sk WA 8o] 45%=

Table 2. Antimicrobial drug resistance of 169 E. coli
strains isolated from Geumho river basin and
Dalseong park

No. of drug resistant strains (%)

Antimicrobial
drugs’ Geur.nho river Dalseong Mean
basin (102)"  park (67) (169)
AM 20 (19.6) 42 (62.7) 62 (36.7)
CF 31 (304) 39 (58.2) 70 (41.4)
FOX 4 (3.9) 0 (0.0) 4(24)
CTX 1 (1.0) 0 (0.0) 1 (0.6)
¢z 0 (0.0) 0 (0.0 0 (0.0)
GM 1 (1.0) 4 (6.0) 5(3.0)
SM 15(147) 30 (44.8) 45 (26.6)
KM 9 (8.8) 7(104) 16 (9.5)
AN 1 (1.0) 0 (0.0) 1 (0.6)
NA 13 (12.7) 12 (17.9) 25 (14.8)
(@13 5(4.9) 8(11.9) 13 (7.7)
CM 6(5.9) 10 (14.9) 16 (9.5)
TC 32 (31.4) 44 (65.7) 76 (45.0)
T™P 20 (19.6) 25 (37.3) 45 (26.6)

‘AM, ampicillin; CF, cephalothin; FOX, cefoxitin; CTX,
cefotaxime; CTZ, ceftriaxone; GM, gentamicin; SM, strep-
tomycin; KM, kanamycin; AN, amikacin; NA, nalidixic acid,;
CIP, ciprofloxacin; CM, chloramphenicol; TC, tetracycline;
TMP, trimethoprim.

*Figures in parentheses indicated the number of strains tested.

7V E%3 9222 CF, AM, SM ¥ TMPo]| ti3le
Zyz} A 2] 41.4%, 36.7%, 26.6% 2 26.6%7F WA
& Yepdlo] o5 Ao thdt W& =3 2 He
2 yelsde} 8 NA, KM, CM, CIP, GM, FOX, CTX
2D ANl tialAlE 242} 14.8-06%2) e WAAES U
effiglon C1Zol] WA 45 5k i g4
43 237 el Belwe Tl g Al 8o z+
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Table 3. Transfer of drug resistance of 76 tetracycline-resistant E. coli strains

Resistance pattern

No. of strains transferred

Resistance pattem' No. of strains X
transferred resistance

TC-CF-AM-SM-TMP-NA-CM-KM 1 i 0
TC-CF-AM-SM-TMP-NA-CM-CIP 1 TC-CF-AM-SM-TMP-NA-CM 1
TC-CF-AM-TMP-NA-CM-KM-FOX | SM-TMP:KM 1
TC-AM-SM-TMP-NA-CM-KM-FOX 1 CF 1
TC-AM-TMP-NA-CM-CIP-KM-CTX 1 CF-GM 1
TC-CF-AM-SM-TMP-CM-KM 1 - 0
TC-CF-AM-SM-TMP-NA-CIP | CF |
TC-CF-AM-SM-NA-CIP-KM 1 TC-CF-AM-SM 1
TC-CF-AM-TMP-NA-CIP-GM 1 - 0
TC-CF-SM-TMP-NA:CM-CIP 1 CF 1
TC-AM:SM-TMP-NA-CM-KM 1 - 0
TC-AM-SM-TMP-NA-CIP-KM 3 TC-CF-SM 1
TC-AM-TMP-NA-CM-KM-FOX 1 - 0
TC-CF-AM-SM-TMP-NA 1 - 0
TC-CF-AM-SM-TMP-CM 3 CF 1
TC-CF-AM-SM-TMP-KM 1 - 0
TC-CF-AM:SM-TMP-GM 1 - 0
TC-CF-AM-SM-NA-CM 1 CF 1
TC-AM-SM-TMP-NA-GM 1 - 0
TC:AM-TMP-NA-CM-FOX 1 - 0
TC-CF-AM-SM-TMP 2 - 0
TC-CF-AM-SM:CM | - 0
TC-CF-AM-SM-KM 1 — 0
TC-CF-AM-SM-GM 1 - 0
TC-CF-AM-TMP-NA | CF 1
TC-AM-SM-TMP-KM 1 - 0
TC-AM-TMP-NA-KM 1 - 0
TC-AM-TMP-NA-CIP 1 - 0
TC-CF-AM-SM 6 TC-CF-AM-SM 3

TC-CF-SM 1
TC-CF-AM-TMP 2 CF 1
TC-AM-SM-TMP 2 TC-AM-SM 1
TC-TMP-NA-KM 1 TC-CF |
TC-CF-AM 4 TC:CF-AM-SM 1

CF-AM-KM 1
TC-CF-CIP 1 - 0
TC-AM-SM 1 - 0
TC-AM-TMP 1 - 0
TC-AM-NA 1 TC 1
TCCF 4 TC-CF 1

TC 1

CF |
TC-AM 3 TC-CF 1

TC |
TC-SM 2 TC |
TC-TMP 4 CF 1

AM 1
TC 11 TC-CF-SM 1

*See the footnote of Table 2.
Not transferred.
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7} 65.7% B 31.4%= 7HF ¥ JEelsth gde e %
o Eala-e &7 F weldel vlsl ARE-E O
o] oAl T2 WAE BYor, o]F o4 F TC, AM
CF 9 SMell thated= 2Hz} 65.7-44.8%9) 31.4~14.7%

2 A9 U89 37t A=A

ol5 T gt AWA FE-2 Fig 13 2o
TN 1695 F F37 Frifl Bl 635(61.8%)7t
T Z7 o]4de] ofAlol YAS B3leH, 395(38.2%)E
ZAE Ao AR S eI BE gdF
9 Gl Balde 565:(83.6%)7F T F7 oo oAl
o] AL Bom, 115(164%)= FA g efAllol] A5
2L Bt 3 3F of4de] Ao g ohAl
Ao 2T Rl BElFe] 59.7%=E 557 fdf &
29] 17.9% ¥} 84 =74 veRdh

237 2 2434 FH £ele F TC WS
ol 7658 AL R Ecoli 1538 HHAGHORE 3o 7{11
ol o3 ARG F S AAI5 Ao Table 33 72
ok ZAF 765 F 305°(39.5%)7 WAREe] AR =
v U5E gAagolA AgstHon, oA g A
o HlEE CF tish 7o) 233(30.3%)= 7 Bol A
gEglon th&O 2 TC 175(22.4%), SM 115(14.5%),
AM 955(11.8%), TMP} KM@| Z}2} 255(2.6%), NA, CM
2 GMell Z}zt 15+(1.3%)2] o2 el

237 2 24T fd Bela F TCo WS B
ol 7675 thAJO= tetd, teiB, telC, tetD 3 tetE gene
5 5% tet gene®] B A 3 |F fer gened} MIC
obo] AnA A& Yol 7| 95l PCRS 35t Ax}
£ Fig. 2 ¥ Table 49} Zt}. TCo) UAS B A&
765 R5F(100%)7F Holx= gt 7FA] ©]4F2] fer genes
Baeial e Ao Yeldth FAE F 4657(60.6%)

M 1

bp

1,000 —»
500 —»

E fetd gene2 BRI 3ol 7MY =& £EE B
i, tetBS} tetC geneS 247} 65°(7.9%) 2 157(1.3%)7F
WAL tetD TF ref geneS BAE FAES
3 FE QAT 7 FF °1’é}-«] tet geneS BF-gH T4
& 23F7010eH, o|E F retA%} terB gene ' retAS}
tetC geneS 210l %-n“?} A TEE ZHz} 2059(26.3%)
g2 1F(13%)E Vet E3 A9 B Eo] reBo}
elC 5 A F7F gened FAO B{E #FE 2F
2.6%yt SR T oF rer gened HAF TA
#2] MICE 16~512 pg/mle] M= vhFatAl vl
tetd gene2 B8 FAFS MIC7t 64~512 pg/mie] ®
QA AL, tetB gened 32~512 pg/ml, retC gene 16 pg/ml,
tetA%} tetB gened FAlO] BAT 5 128~512 pg/
ml, tetd%} tetC geneS BF3F TAITF-S 32 pg/ml, fetd,
tetB R retC gene 5 Al 7] WS S EF
§ FAF-S MIC7} 256 pg/mle2 LHebstt.

40
35
30
25
20
15
10

|

B Geumho river basin
/ODalseong park

Multiple antimicrobial
resistance (%)

0
0 1 2 3 4 5 & 7 8
Number of antibiotics

Fig. 1. Mutiple antimicrobial resistance (%) of 169 E. coli
strains isolated from Geumbho river basin and Dalseong park.

— 930bpl( tetB gene)
1J7 888bpl retC gene)

502bp( tetd gene)

Fig. 2. Detection of tetracycline resistance determinants from tetracycline resistant E. coli isolates. Lanes : M, 100 bp DNA
marker; 1, tetd gene; 2, tetB gene; 3, tetC gene; 4, tetD gene; 5, tetE gene. No DNAs was detected for retD and tetE

gene (Lane 4 and 5).
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Table 4. Association between tetracycline MIC and the presence of tetracycline resistance determinants in 76 tetracycline-

resistant E. coli isolates

tetracycline resistance No. (%) of isolates

MIC of tetracycline resistance isolates (pg/ml)

determinants 16 32 64 128 256 512
tetA 46 (60.6) 0 0 10 18 15 3
tetB 6 (7.9) 0 1 0 0 3 2
tetC 1(1.3) 1 0 0 0 0 0
tetD 0 (0.0) 0 0 0 0 0 0
tetE 0 (0.0) 0 0 0 0 0 0
tetA + B 20 (26.3) 0 0 0 1 10 9
tetA +C 1(1.3) 0 1 0 0 0 0
tetA+B+C 2 (2.6) 0 0 0 0 2 0
a & ZHREE & 5 AU

Mz RO Bad A 16955 FAE] 145
o] gAle et AL AR 23 TCH st
718 & 4482 Yehi o8 g A2 Al ¢
7152 H|F3le] o 7R AR ool TCol
W 2o YL Bud oy d7AEe] A U
&t} [4, 26, 40]). TC WAL o8] T/ A4S
7F2l plasmidell 915l Ags T, o]& WHAIAES 7
24 ol Ao} FAAZ ) 95 AL g5
3l 22 758} gt} [28]. o) AFolA = CF, AM,
SMz} TMPe]| T3l = 62.7%~37.3%°] o2& =2 Wi
A&S 1Yok # 5 (11 9573 sl A4F oF
Az2 g thaZolA CFell 3.8%, AMel 8.9% % SM
of| 5.1%2] W4dZ, Sayah ¥ [35]2] CFoll 11.1%, SM %
AMOll Z}7} 100%2] 4438 Barste] £ AR |
A go] A3 wgkort, Middleton 5 [2512 7ivicl 7]
2]7] fefl hgaold CF 2 AMel 95% ol7de] W4
22, Fallacara 5 [14]2 CFoll i3l 68.5%7}F 4!
Ao 2 Wyl B AF v} 3t ol Wi Ee]
Aol ol 2R F57, FH &7, AAAe 0¥ F
F So] 934l g 49} Aol S At AzkErh
KM, CM, GM, CIP, FOX, CTX ¥ CTZ¢l| &t 10%
ujgke] W YALS B o8 A7AES] ARt {
AFakd T} [14, 39].

3 & 5 312 200180 A oRZFENH
B33 Salmonella 47-& nitrofurantoing A 2|3 o5
B ople] A4S BaEon, v F 212 1987d
2} 1988 Aol FU AREEQl HlE7] ¥ FAXFR
Sl Salmonella typhimurium 1665 % 9] 135 7k0]
AREE FAle] WAL YeERiAT T Raste, & 4
A3} vws] & u ¥|E oY EFe FF % LElAF
2 g2A v gA WSS B¢l vigtd A F

B AN et A3 = F [l 21 4 o
2], e gRe 2elg el shAl Wid&3) vl
3 & o olF 7R FAEFAML WAEL 7159
A Brle e 52 6k ol A, A R ' F
7fel BelagolAe g daA UA&S olF
Aol ZHH A @A o] Uty Aoy, Tt
Aol JH =29 7|37} =F oPYZFAN B3 A
=9 YA &S Hole olft cKIZRE |, AESF
3 F987 Fo| Al WAFSR 2F9EUS 7
Ao| gl Ao AztE), Cole 5 [1212 41940
w29 2o AAsH= oplFEIA tigEe] A&
& o537 FHYPHo = HEFEA g AQol HAsks
o EEo|A o] WA& v} A4ds] Eoa st o]
W AoA @43 fef #eldol TC, AM, CF %
SM 5S¢ okl el B357% #dll Balae e B
o} A3 =il ol Y Ul ARER EAlEE <
AR sl SR AR @744 shaAl7E F7E AL
B2E 3o g1 912w ope}, ARAEAA, 7-FA
g HEEAA 22 ofAe] ARg s o) 3l AL
2 Azt 8 2T o g2l 59.7%, 55
7} 2l diAEe] 17.9%7F 3% ©1/3<] kAol A
& o FAZRF7EUAEES Ao Fa% 982 ¥
th= A2 73T o 71509l vi7IA 2 o2 F
dA gAA e 28 &FF 24 E + AEs A
o2 Azted.

opZF e thAZNA R plasmide] A& 53
3 B37}t 9lom o]F Sato T [34]E oM 7k &
2 thAe] 77%7} A2 A e 2m, Tsubokura
5 [39} A fell o gae] 55%, Kanai 5 [1812 ©F
A z72] 9-15%7}F R plasmid& HA-8laL AThal B
sisith. & A3dMe A8 TC WA Y3 767%F
3055(39.5%)7F A ¥de] AF Ee dFE g
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oA A3l ol& A2 R plasmid BH-&2 o]
Axase A3 BrleE ga W2 A%S Yelidh
R plasmidel] 2§+ Wjde] dee 552 A el &
£ °|F9 Ml 7l dAl o]FAA 4 o, A
U A3M %= o]& R plasmidel] 2|3 74 2] U
487} o] Fo| A AL Qlgo] FHE 2o [30], A
o] @ &oJu} 8o o Aot gl AmF I} A3}
£ B2 359401 XM= F8AIE A o

Sengelov 5 [36]°] 2|85 fref WY £ v
3 diZelA TC W1 REE AN A3 reid
gene©] 71%, tetB gene®| 25%, tetC geneS F-rel| of %
oA 15:0te] ZZ 5 0] fetd geneo] 71 3] WAE
Aok 1A, Lanz 5 [1912 49} &1 4 dA
o)A, Guillaume 5 [15]& B =A] #HxH24 #
2 Salmonella®l ] tetd geneo] 713 Bo] WA YT
BIE 3§19t ¥ Bryan § [10}2 AR} BEZY
B 2ad diZdze] 97%7F Hole & FF/ o] rer
geneS BH3E5L URNCH | ferB geneo] 63%% 7Y B
o] WA B3t Marshall 5 [24]2 5&
FHAH e tigdwelA, Lanz 5 [191 &, 7
g o] felf ol rerB geneo] 7HE Wol ¥
At &e, Blake 5 [8]12 TC WA ciga<]
80%N14 tetB gene°] HE UL, terC gene A Eo
a2} 40-20%1 o2& g Ot REE BYdx
BIE s £ Aol E TC WS el 765
BRI} 3 F5F 0|39 ter geneS HAEEY 2UloH,
1 F tetd geneo| 7 Weol HAEEFAh o= TC W)
AL 7 E dATE tetd T retB geneS 71 Bo)
HA3la okar B oA dfalEe Axel YA
&t} (15, 19, 36].

Marshall 5 [23}& 2155-9] Enterobacteriaceae 5 15
N A Gt tetE gened K13 S, Marshall 5[24]>
lactose-fermenting bacteria®lA] tetD gene 72| WAE]
A & Bt 2gSAA TN teD B tetE gene
& 2 ddER] @32 4 5 AU [40]. B FAPlA
= FAY s ERAT FARE 29E Al
™ Andersen 5 [5]& marine sediment -2l 4295°¢]
B4 Mol retd-E gened| BXEE ZALE ¥ A
tetE gene©| 71g Bo] WHgg nsle A 4 &
&7 Frefol A Z2lg ol F B Aderomonas
hydrophila®| M = tetDS} tetE gened &3] WAL gl
£ Aoz A Sl [38]. ©1gh o] Mlge] Fof o}
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