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Characteristics of Antibiotic Resistant Bacteria in Urban Sewage and River

Hyangkyun Oh - Joonhong Park’

School of Civil and Environmental Engineering, Yonsei University

ABSTRACT : This research investigated the characteristics of antibiotic resistance of bacteria in microbial communities from municipal
wastewater treatment plants (MWTPs), and monitored seasonal changes of antibiotic resistant bacteria (ARB) from MWTPs and Han river.
When antibiotics were amended to either R2A agar (R2A) for general heterotrophs or MacConeky sorbitol agar (MSA) for coliform bacteria,
all the MWTP samples exhibited multiple antibiotic resistance on the antibiotic-amended solid media. The antibiotic resistance appear-
ing frequencies of ampicillin and sulfathiazole, respectively, were higher than reported data for other countries. The antibiotic resistance
appearances differed depending upon the concentrations of primary substrate and nutrients and the types of cultivation media. The follow-
ing 16S rRNA gene phylogenetic analysis showed that the identified multiple-antibiotic resistant microbes on R2A plates were more
likely to be known human-pathogenic bacteria than the background heterotrophic bacteria were, suggesting a high risk of antibiotic resis-
tance appearance to public health. In addition, according to our investigation of seasonal changes of ARB from urban MWTP and river
samples, the frequency of ARB appearances was shown to correlate positively with temperature. This indicates a possibility that global
warming result in increase in microbial risk to public health.
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Table 1. Viable colony counting results of antibiotic resistant
and total heterotrophic bacteria from a municipal
wastewater treatment plant in Seoul

Total
CFU/mL

A S T |A+S|S+T[A+T|A+S+T| Control

) Antibiotic resistant ratio (%)
Medium| Sample

Influent [23.3(17.0| 1.9 |53 |1.0 [1.3| 0.7 | 73,000
S.D. 42152107 (21(07(03] 0.1 | 4333

Sludge in
R2A |aeration tank

S.D. 56 (6409(33[04]05( 02 |107,990
Effluent |12.9]12.7|12 [19(0.6[04| 0.1 | 2,330
S.D. 21132103(02(02(02] 0.1 931

18.7110.11 1.9 6.7 (1.4]2.0| 0.7 |857,000

Influent [34.9(45.6|2.0 (2.1 1.1 23| 0.3 |27,000
S.D. 102|11.7] 1.0 {0.6 {09 0.2 | 0.2 | 7,300

Sludge in
MSA |aeration tank

S.D. 7.6 34102]06(02]0.1( 0.1 |15367
Effluent |43 3.1 [1.1(03]02(0.1]| 0.0 | 7,470
S.D. 1.0{09(03({0.1]0.1({0.0]| 0.0 970

289114.11 0.6 {2.805]0.6| 0.2 |29,300

A(ampicillin); S(sulfathiazole); T(tetracycline); Control(no antibiotic
amendment)
S.D; Standard Deviation
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Fig. 2. Phylogenetic comparison of 16S rDNA sequences of multi-antibiotic resistant isolates on R2A plate (RI: Influent, RS:
Sludge in aeration tank, RE: Effluent) with the closest known bacterial sequences from RDP and GenBank databases (@).
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Fig. 3. Phylogenetic comparison of 16S rDNA sequences of multi-antibiotic resistant isolates on MSA plate (RI: Influent, RS:
Sludge in aeration tank, RE: Effluent) with the closest known bacterial sequences from RDP and GenBank databases (@).
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Fig. 4. Antibiotic resistance ratios (bars indicated by the left Y axis) and total viable counts for heterotrophs (dots indicated by
the right Y axis) from four municipal wastewater treatment plants in Seoul and from. five different locations of Han
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River, respectively.
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