=AY e SF8) A 27(5): 283~289, 2004

A 802002 199EH 129744 wf g A5 A

= L

Hrdstel 2A7F = 2YE #7E FAE
x 10’ cfu mL"'e] WA wststgich A W
x 10 ~ 43 + 03 x 10° cfu mL", chloramphenicol W43+

Korean J. Ecol.

o A el 8

=
RN 7o d BE=414+10x 100~ 67 + 1.1

Z E¥X = ampicillin WA A9, 1.5 £ 07
0~ 64 =04 x 10" cfu mL", gentamicin 437

o] A9 0 ~28+ 03 x 10° cfu mL”, kanamycin WA 7%, 0~ 45 + 1.0 x 10° cfu mL", =] streptomycin
WA 1.0£0.4x10~23:05x10° cfu mL'9] WMFolA wWateith 2AbE &4 WATE 3 ampicllin
Aol BE AN 7V =& FAFTE et ZAVIT T 6037 A WAdde] EElEem,
I F a9 A 67, I3 47375 AAsAth G4 WAEAFLE B89 455
Pseudomonas <5, Aeromonas 45, ZLE|3L Bacillus 43} Stenotrophomonas 4 5°] 822 UEPHOH, o]9o| &

Enterobacter 45, Sphingobium 45, Variovorax 45, ZLE| 3L Serratia <, Acinetobacter 45, Mycoplana %, Psychrobacter

&3} Xanthomonas & o] TFHAUT. FAHE &

gentamicin T2 E WAS YERSTH

ampicillin, kanamycin, chloramphenicol, streptomycin,

Aot 37, S5, SAAWAIE, 165 DNA 24

19900l AE FARA] AAabH Y
SAY7A 1,841 m 7o W
F dFsolt) o] FsE Y MU, FAE, AE FAA, 9

o ) fLss s T
AAL AN E B8t SFF 5 2% 34A] 43,000 haoll THE
F244 x 10° ), A 2 FHLEF 120 x 100w/ 5 &
3.65 x 10° m’/ 3] 7M] FFYOE AREH T Qlon, |¥z
50 ~ 64 x 10" m'e] FFE A2 fE3Holg @ 1999).
g2 A9 sRA HAHAE Afrste S TRt &
FA, BAFE AXEAM A A7 E, ZARAESF, S4EA]
HFFY S7IE #E80] FEEE o3t 9O H(Baeg e
al. 1996, Jung et al. 1997) 53], &7 4 - $F Aol YA
FUEH, Fol g, Y SoA AR AHEE AHEEE B9
& 57 PYASS AR glo] o150l ofel FR g v
2 BN FHOE G 98 A0 dgEn $98 34
AL £ FEE AL A2 HEE, FFE SANN 2
Aste AAEE T dF< olgd A tiste] WS Y
Bl 82902 Azte

o
B Aol A wezl ntek 2ol iAol thek v g EA
dwo] T2 Ao fARFEAME, Mol )9 Tl
= U A o1 =HR-factor) 2] & 5ol 4] 7]l 8 th(Rice and Bonomo
1996). A WA ol thak AefsrA Q] A= S 75

2 AFEE (0] 1991, QF 1991, o9} ©] 1993, F 5 1993, 1995)°l
o] o]Fol Aol giglont, BN FAA Wl &
3 d7E Exrt & @M E BrEE eold 2R E
ez dAgdAM ol AHEE A i AT
TES} 165 DNA F71M 24 WS ol &5t A WA
a7 ATE Rl ekl A oA 3 e A &
A ALEo = Qs ol Azt A8 W vd=Ee o
ARl tE A=A vdE st 35948 2 93
g2 SHelA o]&d F e N1ZAEER o&E & St

AE FAA Y 2 AT I IS A2 F4
SE WHR N R st B3l 2002 1€
B 129704 w2 18] AFaiant 7 Ao 548 Av R,
AR 1322 274 S FE 2A g5s WS, 44 32
SN AREOR 5 km Bold olthFig. 1). 2+ A
AEE Niskin 5718 AHE3te] 253 50 em ARelollA] A4
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Fig. 1. A map of sampling stations in the lower artificial Lake
Geumgang during January to December, 2002.

A2 843 & Nutrient Agar(Difco)dl Z|oll =23t 25 + 2Tl
A 397 e 3 Atk dAlFE AT WA A 3§
gygoz g2 22Y 6071 S A 3lo] Nutrient Agar 33 vl A]
oA 3ztel AA R E otk ordEld o+ Nut-
rient Broth (Difco, USA)oll A 297} vl &3l genomic DNAE
2l stk

A W

FAA Wi < 9 AHEE A= Sigma(USA)
A} A|F 2.2 ampicillin(Am), chloramphenicol(Cm), gentamicin(Gm),
kanamycin(Km), streptomycin(Sm)< AME-3FSth zH SAYA WA
9 &AL Luria-Bertani(LB) ZAI¥IA] (trypton 1%, sodium
chloride 1%, yeast extract 0.5%, agar 1.5%)° NCCLS(National
Committee for Clinical Laboratory Standards; Thornsberry et al.
1985)7F #318 MIC %91 Am(100 kg mL"), Cm(25 ug mL™),
Gm(25 kg mL"), Km(50 pg mL™) 2 Sm(50 ug mL")S 22+ H7}
ko 30Tl 48A17F Hl et 5 A dAFE ATkt

A4 DNA 33

GAA U o] widE &4 1 mlE 15,000xgol A 327 ¢
AElste]l A2 pellete B® SHTFE 23] AHste] oA
15,000xgol A 527+ AdEeste] Ade sFadth g5
A FCZHE genomic DNAS F&S 35t SDS, CTAB
(Cetyl-trimethyl ammonium bromide), 28] PCl[phenol:chloroform
:isoamyl alcohol (25:24:1)]€ A 213} % th(Gerhardt e al. 1994).
238 genomic DNA A &0l RNase(HZ%5 % 10 uig mL)E A7}
St 37TAIA 3087 HH-E-3kel RNAS A 7Adted, PCRE tem-
plate DNAZ A&-314 T,

PCR 53 3 A4 24
A7) 168 IDNAE 5Z3517] $18H4 universal primer2 A&
¥ 27f9F 152215 AHE-SEITE Forward primer2 27f(AGA GTT

ofrl

S A A27A A5 E

TGA TCM TGG CTC AG)(Bruce et al. 2000)3} 1522t(AAG GAG
GTG WTC CAR CC% reverse primerZ AHE-3te] PCRS 3] 3}
Atk PCR 24L& 10 x PCR 4FH(HEFHE: 50 mM KCl,
0.01% gelatin, 10 mM Tris-HCI, pH 9.0)< 5 WL, 2.5 mM MgCl,
4 L, 10 mM dNTP<= 1 WL, 10 pmol oligonucleotide primer
1 L, Z12]3, 1 U9 Taq polymerase(TaKaRa, Japan)S 2
, @7l 100 ng® template DNAE H7}ety SR/HTFE HE
<+ & 50 uLE wF3Uth PCR 5% thermal cycler
(GeneAmp PCR system 9700, Perkin Elmer, USA)E A&-3} 4
Aotqich PCR 535 AL A U AP ORE 94TolA 10827F
TeBA, 94TelA 3027 WA, S5TCAA 30327 primer
annealing, 72 ColA SE7 SEH& F 303] HHESHAL 72ColA] 7
B2+ #HF kS AAY 5% PCR AHES 0.7% agarose gel
(SeaKem"LE, FMC)oll Xl A7]%%5& 3 ethidium bromide(0.5 g
mL)E G4 ate] UV ELFEA R 1.5 kboll g3k DNA Wl
EE gelatglth 165 (DNA FAAML S #4317 8l 55
F PCR AHE& agarose geloll Al 719953 &, Gel extraction
kit(Spin Kit; Nucleogen, Korea)E ©]&3t A3kt 44
Mg BAL (F) A (Korea)o ¢F3ke] ABI PRISM 3700
Genetic analyzer (Appled Biosystems, USA)oll €]3s}e] 43313 S
o, A AE B4S 8 primer2E 27f, 1522r, 1088r(GGT
TAA GTC CCG CAA CGA GC)Z AM&3l3th

(= o rlrorir

)
Qe
=22
o

A% 2

A W =2l 165 iDNAS] 5 A7) A LS Blast net-
work serviceE ©]£-3}] EMBL/GeneBank databas®] 97] M E &
vl wste] &S A5l (Altschul et al. 1997), PHYDIT (version
3.1)E ©]&3}e] Ribosomal Database Project(RDP) II database2]
T 7 QINES v FoEN AFERFTH AT
19 THMaidak et al. 2000). 16S IDNAS] -8 &7] 4 &
A CLUSTAL WZ AMg-3lo] 24319100, PHYDIT
to] RDPS] tE A Aol d7] ME& Fxste] Al
43519 tHJoung et al. 2001). AlE4(phylogenetic tree)
eighbor-joining method(Saitou and Nei 1987)& ©]-&-3ke 24

S
& "o 1 i
} o rlo ol

o rr = g lo wu kM
[e3

32
&

Ak A71ME W3
= Aol FAE 60 T2l 168 1DNA AlE

Foll g 2
H7IMES GeneBank databaseoll #1&3te] 5 F(AY680925 -
AY689084)2 o] morry

=41+10x
st ol 7
1

0" ~ 4.6 + 2.6

F&doAFe AF B
10° ~ 6.7 + 1.1 x 10° cfu mL'¢] WA W3}
X

AR AuEE AR 19Me 55+ 17
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Fig. 2. The annual variation of population densities of heterotrophic
bacteria in surface water at each sampling sites from January
to December, 2002.

x 10° cfu mL”, A7 2014 45 + 1.5 x 10° ~ 34 £ 0.6 x 10°
ofu mL?, A4 3= 41+ 1.0 x 10~ 6.7 + 1.1 x 10° cfu mL”
o] WMol A A= U thFig. 2).

7t AAE A" g A1, 2,39 B 417 £ 04 x
10° cfu mL”, 1.6 + 0.3 x 10’ cfu mL™", 2.3 £ 0.5 x 10’ cfu mL"' &
Uehgton, gk A4 6ol AAFE 1 gl 247 67 +
1.0 x 10° cfu mL'Z 4.1 £ 0.1 x 10° cfu mL"S VFERY T} o2 e
SAE shrFol F2E7] oA 0](1986)9 sl SH =
gET A Yelded ole 715A 99 540 Ala7] |

B9 A0% A9,

A WA A5 st

) A H(NCCLS 1997, 2001) 0.2 74304 Exahe= 3
A WA TS AHEZ A thFig. 3). Amoll WA & Ho
= FAFAmNY BEE FF 1260 £28 x 10 ~43 £03
x 10" cfu mL”, B8 25 6.0 x 10 ~ 2.4 + 02 x 10’ cfu mL”, B4
S 15407 %10 ~25+06x 10° cfu mL'9] MFE VreEpTh
A T 2 AR B AR 1,2, 39 A 4774
+ 12 x 10" cfu mL”", 54 + 1.0 x 10* cfu mL", 8.1 = 1.5 x 10’
cfu mL" & Vbt Cm WAHCm) S A$, 8- 1€ 0~ 5.1
+0.1x 10" cfumL”, BE 250~ 64+ 04 x 10° cfumL”, B4
30~ 29+ 05 x 10° ofu mL'9] WFoA Yeptom, AL
b A A HAR2 AA 1, 2,39 A 2465+ 1
x 10 cfu mL”, 1.1 £ 0.1 x 10* ¢fu mL™, 1.0 + 0.2 x 10* cfu mL"
Z Uehgtth T3 2 A8 Gm WAFGm)S A A 1&
0~15%06x10° cfumL”, B8 250~ 1.1 £ 02 x 10’ cfu
mL", A8 32 1.0 x 10 ~28 £ 03 x 10’ cfu mL"'¢] ¥FE W
shetgon, A T 7 ARE d HaakE A7 1, 2,39
7% 747k 28 + 07 x 10° ¢fu mL”, 1.7 £ 03 x 10° ¢fu mL”,
45+ 09 x 10° ¢fu mL" £ Yebgth Km WA#Km)S A4

120 ~45+1.0x 10" cfu mL”, B8 2513+ 09 x 10 ~ 2.0
+02x 10" cfu mL", B8 3& 0 ~35+07 x 10° cfu mL"]
Ao walstgom, A 3 2 Y @ Hage 4
H1,2,39 A% 24758 + 1.2 x 10" cfu mL”, 4.1 £ 0.5 x 10°
cfumL”, 6.6 = 1.0 x 10> cfu mL" & JeEPgTh &9 Sm WA+
(Sm), A 18 1.0+ 04 x 10 ~53 +09 x 10° cfu mL”, A%
2557406 x 10 ~23 +03 x 10° cfu mL”, B4 3215 +
0.7 x 10 ~23 %05 x 10° cfu mL"'9] WFE Wstalglon, 2}
N1 5 4 ARE A HaEge AE 12,39 B 4415+
04 x 10° cfu mL", 44 + 0.7 x 10* c¢fu mL", 5.1 + 1.0 x 10° cfu
mL! 2 Uehgth oo A B oo B ALdx 2A|7E
Z JAA AT EXE Am', Km', Cm', Sm', Gm'e] <02
= JebEom(Fig 4). o1& FAEE AWEY, Am', Sm'e
RE A-oNM =A EE3 i Cm', Gm', Km" & -l upg}
FA Y 2ol BTk Am'o] BA vElt AL S A
2 5(1995)°0 98 2AME Ao} dA s
PCR ZZ 2 16S rDNAS] 97]4 <

FAEoM EAshs A WATIM 28 60759
genomic DNAE ¥2]3}3 16S tDNAE ZZ3}o] 0.7% agarose
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Fig. 3. The annual variation of population densities of antibiotics-
resistant bacteria in the surface water at each sampling site
during January to December, 2002 (Am: ampicillin, Cm: chlo-
ramphenicol, Gm: gentamicin, Km: kanamycin, Sm: strepto-

mycin).
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Fig. 4. Average population densities of each antibiotic-resistant bacteria
during January to December, 2002.

gel2 A71Y 5T A3 LE ANPFFIA T8 oF 15 kb
PCR A& AUk 6071 PCR 2HES gel extraction kitZ ©]
£3to] AA S T, autosequencerS ©]-8-3Fe] 16S tDNAS] F-&

471 ML sotetith

A5 24
FAEAN PAA NAFOE BEE 60 BFE 54

st 4
3} Pseudomonas 0] 20 52 7P 2%, deromonas S
14 75+, 18 3 Bacillus 43} Stenotrophomonas 42 27 6
T2 et S8 Enterobacter 42 4 -3, Sphingobium 43}
&2 747 ) @ FH EAEA A,
Acinetobacter 45, Mycoplana %, Psychrobacter 45, Xanthomonas
& 77 1 #574 EAISHATHFg. ).

ol 7t A THREE WIS Bole a7 35 2T
B Am'd A& Pseudomonas 0] 19 o5, Aeromonas S+ 14
52 Uegoen, Cm'Id A= Pseudomonas 4] 8 #5, Gm'®ll
M+ Pseudomonas 2:°] 2 ¢, Aeromonas %2 2 5, Km'oll
M Aeromonas E< 14 oF, Sm'IAE Bacillus -2 2 o4F,
Spingobium 4 2 @2 UEFETHTable 1). ¥ AN A A
Aol sl WAE Jebd @59 & Psudomonas %, Aeromo-
nas %, Bacillus %, Stenotrophomonas 25, Enterobacter <, Vario-
vorax % 08 7 Ve olelgt A A el F
2 Enterobacteriaceae, Aeromonas < 1o AT, $4%9 %A
ol A Yehdths B9 U XS Fernandez ef al. 1990, Ander-
sen and Sandaa 1994). B3 WS 7H1 TEFFA T 60 T2
Ao 25E I 97] HEE GeneBank database] 971 A¥
S g 23 67 5o s BH A A WA
= 7M1 &N T F TFEAFol AAStE HES F
g 7579 10% oAtk I3 /M2 739l &, i-Proteo-
bacteria(49 7F5), n-Proteobacteria(3 ¥5), B-Proteobacteria (2 =)
&0 2 ZA 59 th(Table 2, Fig. 5). 16S tDNAS] &7]1MF £A

Variovorax 4, 121 Serratia

ol

e e A A1 27 A A5 S

Table 1. Susceptibility test for antibiotic resistant bacterial strains
isolated from artificial Lake Geumgang during 2002

No. of Antibiotics-resistance

No. of
Genus .
isolates Am Cm Gm Km Sm
Psudomonas spp. 20 19 8 2 1 3

Aeromonas spp.

Stenotrophomonas spp. 6 8 - 1 1 1
Bacillus spp. 7 5 - - - 2
Enterobacter spp. 3 3 - -

Variovorax spp. 2 - - 1 - 1
Serratia spp. 2 2 - -

Sphinobium spp. 2 - - - - 2
Acinetobacter spp. 1 - 1 -

Mycoplana spp. 1 1 - -
Psychrobacter spp. 1 - - - 1
Xanthomonas spp. 1 1 - -
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Fig. 5. Phylogenetic tree showing the affiliation of 16S rDNA se-

quences to selected reference sequence of the antibiotic-
resistant bacteria.
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Table 2. The results of blast search of antibiotic-resistant bacteria

10¢

isolated from artificial Lake Geumgang during 2002

Similarity Sequence

Lab. No Genus Subdivision
(%) length(nt)

3A-6 Pseudomonas  sp. ‘i-proteobacteria 99 1476
3A-7 Pseudomonas  sp. i-proteobacteria 99 1475
3A-12  Variovorax sp. [I-proteobacteria 99 1473
3A-13  Sphingobium sp. i-proteobacteria 99 1441
3A-16  Sphingobium sp. t-proteobacteria 100 1432
3B-8 Pseudomonas sp. ‘i-proteobacteria 100 1485
3C-3 Xanthomonas sp. ‘i-proteobacteria 99 1487
3C-5 Stenotrophomonas sp. ‘i-proteobacteria 99 1487
3C-6 Pseudomonas sp. ‘i-proteobacteria 99 1481
3C-7 Pseudomonas  sp. ‘i-proteobacteria 100 1489
3C-8 Acinetobacter sp. i-proteobacteria 100 1488
3C-10  Pseudomonas sp. ‘i-proteobacteria 99 1009
3C-12 Pseudomonas sp. ‘i-proteobacteria 100 1489
6A-1 Aeromonas sp. i-proteobacteria 99 1478
6A-2 Aeromonas  sp. ‘i-proteobacteria 100 1495
6A-13  Aeromonas sp. ‘i-proteobacteria 100 1492
6A-14  Aeromonas sp. i-proteobacteria 100 1495
6A-16  Aeromonas sp. ‘i-proteobacteria 100 1494
6A-18  Aeromonas sp. ‘i-proteobacteria 100 1495
6B-1 Aeromonas  sp. i-proteobacteria 99 1489
6B-5 Enterobacter sp. ‘i-proteobacteria 92 1370
6B-8 Enterobacter sp. ‘i-proteobacteria 100 1484
6B-12  Enterobacter sp. i-proteobacteria 91 1353
6C-2 Stenotrophomonas sp. ‘i-proteobacteria 92 1471
6C-4 Stenotrophomonas sp. ‘i-proteobacteria 98 1088
6C-10  Pseudomonas sp. i-proteobacteria 99 1479
6C-11  Mycoplana sp. i-proteobacteria 99 1408
6C-12  Pseudomonas sp. ‘i-proteobacteria 100 1486
6C-13  Variovorax sp. [I-proteobacteria 99 1472
6C-14  Stenotrophomonas sp. ‘i-proteobacteria 100 1498
6C-15  Stenotrophomonas sp. “i-proteobacteria 100 1495
9A-4 Aeromonas  sp. i-proteobacteria 98 1478
9A-5 Serratia sp. ‘i-proteobacteria 99 1484
9A-7  Bacillus sp. low G+C Gram" 100 1498
9A-12  Serratia sp. ‘i-proteobacteria 100 1486
9A-14  Aeromonas sp. ‘i-proteobacteria 98 1478
9B-1 Bacillus sp. low G+C Gram” 99 1045
9B-2 Enterobacter sp. ‘i-proteobacteria 96 1443
9B-3 Aeromonas  sp. i-proteobacteria 99 1485
9B-7 Psychrobacter sp. ‘i-proteobacteria 99 1483
9B-17  Aeromonas sp. ‘i-proteobacteria 99 1488
9B-18  Bacillus sp. low G+C Gram" 99 1492
9C-9 Bacillus sp. low G+C Gram" 100 1494
9C-10  Bacillus sp. low G+C Gram” 99 1486
9C-12 Aeromonas sp. i-proteobacteria 99 1485
9C-14  Aeromonas sp. ‘i-proteobacteria 98 1474
9C-17  Aeromonas sp. ‘i-proteobacteria 99 1490
9C-19  Pseudomonas sp. i-proteobacteria 98 1462
9C-20  Pseudomonas sp. ‘i-proteobacteria 100 1488
12A-6  Pseudomonas sp. ‘i-proteobacteria 99 1474
12A-10  Pseudomonas sp. i-proteobacteria 99 1088
12A-18  Pseudomonas sp. ‘i-proteobacteria 100 1486
12A-19  Pseudomonas sp. ‘i-proteobacteria 100 1484
12B-3  Pseudomonas sp. i-proteobacteria 99 1482
12B-7  Bacillus sp. low G+C Gram' 100 1501
12C-4  Pseudomonas sp. i-proteobacteria 100 1485
12C-7  Pseudomonas sp. ‘i-proteobacteria 99 1483
12C-10  Pseudomonas sp. ‘i-proteobacteria 100 1483
12C-21  Stenotrophomonas sp. ‘i-proteobacteria 98 1482
12A-16  Pseudomonas sp. ‘i-proteobacteria 100 1487

45 GAA WA T +2 287

o &gk Al 7ol g A7+

MoRE FA B7hseAY
7FestA =itk webA $o '
EAlste MAEES 7 45t
Aoz AzEd
A A

FAA WFLE 28 THE 60 Fol tis A 5 F
o gAA T M B WS B A= AmC2A AF
W 60 5 5 51 277 WS Bo 85%9] =2 Hl &2 A
28tk HHEel Cm, Gm, Km3} Smol thalA WA 77
17%, 10%, 12%, 17%<] ¥4 ;‘ HEE YAS »}E}w
(Fig. 6). 12l Amell tiste] E=2 WA vekd 212 HZo
AE5E 9 FH0 7 AHEE = A FAA Amo] BHE FA
Aol Blaf tf W] ALEE 7] wEel] WdHEe] g A
of Hlate] golshy] wel AR AR HETE AAE A W
Ao FAA WA AN A Ame] 33.7%, Cme] 3.8%, Km
o] 2.5%< WAS YERI (9 1991), 3F 5(1990) ZAlel A
= Amo] 73.1%2] WS deill= Ze® BiE b gl &
A g WEE A EE A9 EA, 60 77 FolA F 7t
A gAA A st WS 2 75 BF 15 #FEA DA
ZAREFE 25%E AHA sk Cw, 37H] o) el gl WS
7= #F+= Pseudomonas <5 2 F 9} deromonas < 2 AFE
%S AR 3k THTable 3). =3 7 5(1986) Pseudomonas 45
o] A HAZAIA Amell 100%°] WS Vb AoR
ByE v gl

ol AHEE l‘ﬂ‘ A 1014 2712 Ao i ste] WA
2_ L],E]_LH_‘: ﬁ. i{-z X—]ﬂ 201]}\1_‘5 1 i{-.f_ X—]ﬂ 301]/(-]3_
9 #FATE B FP 3 %9 A WS e #FE ZA
13 30llM 2+2F 2 w5 QAo 18y 4 744 E79] Ao o
ste] AE Bl R AR 3 M deromonas & 1 #57F 7
ZH At ol A2 AT BHA AN thFe] A &
3t A71E AgH Y F4 ¢ e 9 BEE 49 9

LA _|

l
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Fig. 6. Antibiotic-resistance patterns isolates from surface water at each
sampling site during January to December, 2002(Am: ampi-
cillin; Cm: chloramphenicol; Gm: gentamicin; Km: kanamycin;
Sm: streptomycin).
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Table 3. Multiple antibiotic-resistance pattern of isolates from Lake
Geumgang

No. of ) No. of
Resistant pattern ) Genus
drugs strains

4 Am Gm Km Sm 1 Aeromonas spp.

3 AM Cm Km 1 Pseudomonas spp.
Am Gm Km 1 Aeromonas spp.
Am Cm Sm 1 Pseudomonas spp.
Pseudomonas spp.
2 Am Cm 7
Aeromonas spp.
Am Sm 3 Pseudomonas spp.
Stenotrophomonas spp.
Aeromonas spp.
Am Km 3
Stenotrophomonas spp.
Am Gm ) Stenotrophomonas spp.

Pseudomonas spp.

T FY9 SR Qe opr1E Axety AZH

7t AAEE YA WS Bole ¢F9] 42 A9Rd,
AR 19 A 8 &9 21 5 T 7P WS Bol
2E Aeromonas % ©1ATE. HH 2914 E 5

Enterobacter <, A4 30 ME= 7 49 26 o5 =9l Pseudomonas
&0 2 Uetyth ol st Ak o9} 0](1993)7F BHd7 atel
N 2 A% FARIIE, ABA R Bl ZAlsE

Enterobacteria ;3 Aeromonas 4] A ol 3l = A&
HolgE B9l §AE A3E e th(Marisol et al. 2000).

o]} o] A A WAX FEHGEAFel FAA o
ate] WS el = A 'ri A4 71X fEske A
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HE= Aoz AZEATHNester ef al. 2001).
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Annual Population Variation and ldentification of
Antibiotic-Resistant Bacteria in the Lower Lake Geumgang

Bae, Myoung-Sook, Gang-Guk Choi, Suhk-Hwan Park, Moon-Sul Choi' and Geon-Hyoung Lee*
Faculty of Science & Technology, Kunsan National University, Gunsan, Jeon-buk 573-701, Korea
IFaculty of Marine Life Science, Kunsan National University, Gunsan, Jeon-buk 573-701, Korea

ABSTRACT : This study was conducted to evaluate the annual population variation and identification of
antibiotic-resistant bacteria in the lower artificial Lake Geumgang from January to December, 2002. Samples
were taken from the surface waters at 3 stations near the estuarine barrage. The results were as follows; the
population densities of heterotrophic bacteria varied from 4.1 + 1.0 x 10° to 6.7 + 1.1 x 10° cfu ml during
the investigation periods. The population densities of antibiotic-resistant bacteria ranged from 1.5 £ 0.7 x 10
to 4.3 £ 0.3 x 10° cfu ml" for ampicillin; from 0 to 6.4 + 0.4 x 10% cfu ml”" for chloramphenicol; from 0
to 2.8 + 0.3 x 10° cfu mlI" for gentamicin; from 0 to 4.5 + 1.0 x 10° ¢fu mI" for kanamycin; and from 1.0
+ 04 x 10 to 2.3 + 0.5 x 10° cfu ml" for streptomycin, respectively. Of the sixty isolates, 90% were Gram
negative. Dominant genera by 16S rDNA analysis were identified Aeromonas spp. (14 strains), Bacillus spp. (6
strains), Enterobacter spp. (4 strains), and Stenotrophomonas spp. (6 strains). These strains were clustered into
12 groups based on relatedness by average linkage method. Of the 60 isolates, 85% had the resistance to
ampicilin and 32% were shown resistance to more than 2 kinds of antibiotics.

Key words : Antibiotic-resistant bacteria, Geum River, Heterotrophic bacteria, 16S rDNA analysis




