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Transmission and infection mechanism of drug-resistant bacteria in aquatic
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Inappropriate use of antibiotics gave rise to increasing cases of infections
caused by drug-resistant and/or multi-drug resistant bacteria in recent years, thus making it a
major social problem. Although it is already known that multi-drug resistant bacteria and its genes
can be detected in the hospital or in human body, there are a still wide gap in our understanding of
their dynamics in the natural environment. In this study our objective is to investigate their
environmental presence using sequencing analysis and homology studies. Our results show that
multidrug-resistant bacteria were present in all the collected water samples and with the genus
Pseudomonas 26.7 , Serratia 20.0 , and Ochrobactrum 20.0 representing the major

populations. These results suggest that there are more multi-drug-resistant bacteria in the water
environment including of ESBL producer/s.
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10 % PBS (Wako) McFarland 0.5

7 (ABPC
CTX 10 TC) (Becton,
Dickinson and Company) 30 24
(4)
1) PCR (polymerase chain reaction)
LB 30 48 Wizard® Genomic DNA Purification
Kit (Promega corporation) DNA PCR Buffer (5.0uL) dNTP
(5.0uL) F-primer (2.5uL) R-primer (2.5uL) MgSO4(3.0uL) KOD plusNeo (TOYOBO)(1.0uL)
DW (26.0uL) DNA 50 ng/uL DNA (5.0uL)
16S rRNA V3-V4 560bp
94 5 1 94 30 56 30 72 30 30 72 5 1
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PCR NucleoSpin® Gel and PCR Clean-up (MACHEREY-NAGEL)
DNA
DDBJ (DNA Data Bank of Japan)
(6) ESBL/MBL
1)
3 ESBL/MBL ( )
30 24
)
ESBL/MBL ESBL
10%PBS McFarland 0.5
ESBL
(Becton, Dickinson and Company) 2cm
2.5cm (Becton, Dickinson and
Company) CTX 30 18
ESBL
D
5 8 (A:17.3-25.1 B:180-276 C:17.8
-279 ) C (A:190.1 - 249.3 uS/cm B:5.0 - 255 mS/cm C:355 -
47.7mS/cm) pH C (A:7.533-7.728 B:7.550-7.691 C:8.104-8.186) DO

5 8 (A:757-9.03mg/L B:7.04-7.92mg/L C: 7.32-9.86 mg/L)
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A C 7 B 8 (A:
713-1717CFU/mL, B: 600-2320CFU/mL, C: 16-342CFU/mL)

ABPC 30~40% (A: 12.9-
345% B:9.4-33.0% C:7.2-34.0%)( 1) CTX TC % (CTX
A:02-24% B:02-31% C:01-21%)(TC A:03-06% B:0.1-06% C:0.1-0.9%)(
2,3)

1 ABPC 2.CTX 3.TC
(©)
30 ABPC 2
(2 :10.0% 3 126.7% 4 : 30.0%
5 :26.7% 6 :10% 7 : 1.0 %)
4)
DDBJ 99 %
( 1) Pseudomonas Serratia Ochrobactrum (
2) - 2

(5) ESBL/MBL
ESBL/MBL
ESBL Serratia marcescens Klebsiella
aerogenes Klebsiella pneumoniae 3

(6)

ESBL



5A  Pseudomonas sp. Strain 7B Klebsiella aerogenes strain

5B  Pseudomonas aeruginosa strain 7C  Pseudomonas frederiksbergensis

5C  Serratia marcescens strain 7D Chromobacterium vacinii strain

5D  Aeromonas hydrophila 7E  Ochrobacterum sp.

5E  Pseudomonas aeruginosa strain 7F  Ochrobactrum anthropi

5F  Pseudomonas sp. Strain 7G  Klebsiella pneumoniae

6A  Pseudomonas aeruginosa strain 7H  Serratia marcescens strain

6B  Rahnella aquatilis 8A  Klebsiella aerogenes strain

6C  Pseudomonas plecoglossicida 8B  Klebsiella aerogenes strain

6D  Ochrobactrum 8C  Pseudomonas aeruginosa strain

6E  Ochrobactrum anthropi 8D  Stenotrpphomonas maltophilla

6F  Ochrobactrum anthropi 8E  Chromobacterium vacinii strain

6G  Serratia marcescens strain 8F  Ochrobactrum anthropi

6H  Serratia marcescens strain 8G  Serratia marcescens strain

7A  Chromobacterium caccinii 8H  Serratia marcescens strain

2

ABPC CEZ CTX IPM cpP SM10 TC
5A R R R S | S S
5B R - S - |
5C - S S S R -
5D R S R S S S
5E - R - S - R -
5F R R R | R S S
6A - R - S - R -
6B R - S S S S S
6C R R R S R R |
6D R R R S R R S
6E R R R S R R S
6F R R R S R R S
6G S S | S
6H - - S S | S -
A R R R | | | S
B R R S S S S S
7C R R R S R S S
7D - R R | S R S
7E R R R S R R S
F R R R | R R S
7G R | S S R R R
™ S S | S -
8A R R R S S S R
8B R R S S S S S
8C R S - R -
8D - - - R R R
8E R R | | R S
8F R R R S R R S
8G S S | S
8H S S R S

l.

1) Monika H, Ewa K, lwona G The impact of a freshwater fish farm on the community of
tetracycline-resistant bacteria and the structure of tetracycline resistance genes in river water
Chemosphere 128 2015 134-141

2) PanM ChuL M. Occurrence of antibiotics and antibiotic resistance genes in soils from
wastewater irrigation areas in the Pearl River Deltaregion, southern China  Science of The Total
Environment 2018 624 145-152

3) YuP ZaeskiA LiQ HeY MapiliK PrudenA AlvarezP StadlerL . Elevated Levels

of Pathogenic Indicator Bacteria and Antibiotic Resistance Genes after Hurricane Harvey’s
Flooding in Houston Environmental Science Technology Letters 2018 481-486



69

2022

95

2022

95

2022

(MATSUI Kazuaki)

(40435532) (34419)







