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1. A map of sampling stations in the lower artificial Lake

Fig.
Geumgang during January to December, 2002.
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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.
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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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Table 1. Susceptibility test for antibiotic resistant bacterial strains
isolated from artificial Lake Geumgang during 2002

No. of  No. of Antibiotics —resistance
Genus ol
BOlES  Am Cm Gm Km  Sm
Psudomonas spp. 20 19 8 2 1 3
Aeromonas spp. 14 14 1 2 3 2
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. i - - - 1 -
Xanthomonas spp. 1 1 - - - -
¥ DSM 40381 T
@
Baiihes 9B-1 £2
Bacilhs $ 9B-18 o7
Bucittrs app. 9A-7 =3
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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
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isolated from artificial Lake Geumgang during 2002

Lab. No

Simifarity Sequence

Genus Subdivision %) lengghat)
3A-6 Pseudomonas sp. v-protechacteria 99 1476
3A7 Pseydomonas sp. ¥-proteobacteria 9 1475
3A-12  Variovorax sp. B-protecbacteria 99 1473
3A-13  Spingobium sp. g-protecbacteria 99 1441
3A-16  Sphingobium sp. a-protecbacteria 100 1432
3B-8 Pseudomonas sp. Y-proteobactetia 100 1485
3C3 Xanthomonas sp. v-proteobacteria 9 1487
3¢5 Stenotrophomonas sp.  v-proteobacteria 9% 1487
3C6 Pseudomonas sp. y-protecbacteria 9% 1481
3C7 Preudomonas sp. Y-proteobacteria 100 1489
3C-8 Acinetobacter sp. v-proteobacteria 100 1488
3C-10 Pseudomonas sp. v-proteobacteria 99 1009
3C-12 Psedomonas sp. ¥-proteobactzria 100 1482
6A-1 Aeromonos sp. Y-proteobacteria 99 1478
6A-2 Aeromonas sp. y-protecbacteria 100 1495
6A-13  Aeromonas sp. y-proteobacteria 100 1492
6A-14  Aderomonas sp Y-proteobacteria 100 1495
6A-16  deromonas sp. y-proteobacteria 100 1494
6A-18  Aeromonas sp. ¥-protecbacteria 100 1495
6B-1 Aeramonas sp. ¥-proteobacteria 2 1489
6B-5 Enterobacter sp. Y-protechacteria 92 1370
6B-8 Enterobacter sp. Y-proteabacteria 100 1484
6B-12  Enerobacter sp. Y-proteobacteria o 1353
6C-2 Stenotrophomonas sp.  ¥-proteobacteria R 1471
6C-4 Stenotrophomonas sp.  Y-protecbacteria 98 1088
6C-16  Psewdomonas sp. Y-proteobacteria 9 1479
6C-11  Mycoplana sp. a-proteobacteria 9 1408
6C-12  Psendomonas sp. y-proteobacteria 100 1486
6013 Veriovorax sp. f-proteobacteria 99 1472
6C-14  Stenotrophomonas sp.  ¥-protecbacteria 100 1498
6C-15  Stenotrophomonas sp.  ¥-profeobacteria 100 1493
9A4  Aeromonss sp. y-proteobacteria 98 1478
9A-5 Serratia sp. Y-proteobacteria 99 1484
8A-7 Baeillus sp. low GHC Gram’ 100 1498
9A-12  Serrdfia sp Y-proteobacteria 100 1486
9A-14  Aeromonas sp. ¥-proteobacteria 98 1478
9B-1 Bacillus sp low G+C Gram® 99 1045
oB-2 Enterobacter sp. y-proteobacieria 9% 1443
9B-3 Aeromonas sp. y-proteobacteria % 1485
5B-7 Psychrobacter sp. Y-proteobacteria 39 1483
98-17  Aeromongs sp. ¥-protecbacteria 9 1488
9B-18  Bacillus sp. low GHC Gram' 9 1492
9C-9 Bacillus sp. low GHC Gram’ 100 1494
9C-10  Bacillus sp. low G+C Gram” 99 1486
9C-12 Aeromonas sp. Y-protecbacteria 99 1485
9C-14  deromonas sp. v-protecbactsria 98 1474
8C-17  Aeromonas sp. v-protecbacteria 9 1490
9C-19  Pseudomonas sp. ¥-protechacteria 98 1462
SC20  Psewdomonas sp. y-profeobacteria 100 1488
12A-6  Psendomongs sp. V-protecbacteria 99 1474
12A30  Pseudomonas sp. V-proteobacteria 9% 1088
12A-18  Psendomonas sp. v-proteobacteria 100 1486
12A-19  Pseudomonas sp. V-protzobacteria 106 1484
12B-3  Pseudomonas sp V-protechacteria 99 1482
1287 Bacillus sp low G+C Gram® 100 1501
1204 Pseudomonas sp. ¥-protecbacteria 100 1485
12C-7  Pseudomonas sp. v-proteobacteria 99 1483
12C-10  Pseudomonas sp. V-proteobacteria 100 1483
12C21  Stenotrophomonas sp.  Y-proteobacteria 98 1482
12A-16  Pseudomonas sp. Y-proteobacteria 100 1487

of A Al B/ g A7 2AHA Qe gaerEe
Hoge FHo Brrpaad #7E uistd Jug §
ThgatA H3ith WA @O olug Ao R 79
A5z MBS S 2R FH8E g

sleele} Azkdch

AN 244y

A TR 28] $4E 60 FFo) do) 2AE 5 £
o FAA Z 7P B2 UL B9 FAAE AmC 2N 4
g 60 5 F 51 g7 WAS B 5% 52 wgg A
Astgv drEe] Cm, Gm, Km3} Smo] gisjs WA 2zt
7%, 10%, 12%, 17%%] vixd @ vlg2 Yie& Jepdd
(Fig. 6). 9127 Ame] vistd =& WS Yebd A& F 24
AEE AT A28 AMEEE A4 FolM Amo] THE A
Aol wia] o ¥I¥is] AME-E 7] ol A zige] THE SAA
of vlgted Boldr] Y Ao AW AAT SAA )
38 A WAEEFA A Amo] 33.7%, Cmo] 3.8%, Km
o] 2.5%9] A4S Jeby Cni(et 1991), B S(1990)0) Aol 4]
= Amo} 73.1%2) WA S YehlE RAoE B1H 8 9k &
ARG AT E G4 B2 AEEE, 60 35 2N B 2}
A Ao gt WS 2 35 BF 15 3524 J4
ZARFFS 25%E AABIAOH, 3744 opte] FAA e YA S
M FFE Pseudomonas % 2 59} Aeromonas & 2 FRE
The ABASF cTable 3). =5 2 (1986} Psendomongs 4
2 GAA WA ZANA Amel 100%2) W3 g UER Ao R
B7E o gich

ol BAEE HR, A 1914 2743 g A thste] WA
& Uehlle 5 4 35, 33 29048 L 5, B4 394 E
9 FFEE T, 3 29 AN WAL veEhd #3 s A4
13 3ol zhzh 2 23 9ok 28V 4 1A 289 A o
st WA Hel RS AF 30A T deromonas £ 1§57} 7
FHAT ol 429 7 BIAGA e YA E 3
8t A7l s 24 B9 B 29 deEE a9 A

ofm
17%

Cm T Am
17% 85%

Fig. 6. Antibiotic-resistance patterns isolates from surface water at each

sampling site during January 1o 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.
Pseudomonas spp.
Am Sm 3
Stenotrophomonas spp.
Aeromonas spp.
Am Km 3
Stenotrophomonas spp.
Am Gm 5 Stenotrophomonas spp.

Pseudomonas spp.
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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?10 6.7 + 1.1 x 10° cfu mI" during
the investigation periods. The population densities of antibiotic-resistant bacteria ranged from 1.5 + 0.7 x 10
t0 43 + 0.3 x 10° cfu mi’" for ampicillin; from 0 to 6.4 + 0.4 X 10% cfu mf" for chloramphenicol; from 0
to 2.8 + 0.3 x 10° cfu mlI” for gentamicin; from 0 to 45 + 1.0 x 10° cfu ml” for kanamycin; and from 1.0
+ 04 x 101023 + 0.5 x 10° cfu mI"* 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 Stenofrophomonas 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




