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We analyzed the prevalence and mutations of CTX-M type ESBL-producing Escherichia coli in fecal
specimens of healthy residents as well as workers and domestic chickens in poultry farms in the Babi district
near Hanoi. Workers and domestic chickens from poultry farms using high levels of antibiotics showed a
higher prevalence of the resistant bacteria than those from farms that used relatively low levels of antibiotics.
We also confirmed that CTX-M type ESBL-producing E. coli isolated from chickens had a high detection rate
of aminoglycoside modifying enzyme genes and colistin resistance gene mcr-1.

The prevalence of colistin resistance gene mcr-1 in ESBL/AmpC E. coli isolated from food in Ho Chi
Minh City from 2012 to 2014 was assessed. The replicon type of the plasmid encoded mcr-1 was also
analyzed. The colistin resistance gene mcr-1 was found in more than 20% of the isolates examined. In
chicken-derived isolates, the prevalence was over 40%. The replicon type of the ~60 kbp plasmid-encoded
mcr-1 was Incl2, which was consistent with a previous report from 2015. The replicon type IncHI2 of the
relatively large 250 kbp plasmid-encoded mcr-1 was found to be similar to a plasmid recently reported in
China.

We found ESBL-producing E. coli isolates possessing mcr-1 in feces collected from healthy humans in
Vietnam. The detection of mcr-1 positive ESBL-E. coli in healthy human feces was not transient but rather
was detected continuously regardless of the sampling period. These results show extensive prevalence of the
colistin-resistant gene mcr-1 in the area studied.

In the animal study of colonization by ESBL-producing E. coli, it was revealed that treatment with
cephem antibiotics contributes to the stability of ESBL-producing E. coli colonization in a dose-dependent
manner. It was also revealed that the multidrug resistance, generally acquired via resistance genes, was
originally held but not expressed in the colonized bacteria, and was induced by treatment with a high dose of
antibiotics. The study also showed that increased resistance may be due to an increase in copy number of
drug-resistant genes.

Examining residual antibiotics in environmental water showed that sulfa drugs and quinolone agents were
detected at pg / L levels at all points of ponds tested near farms in Hanoi. Flumequine (100%), sulfamethazine
(96%), sulfamethoxazole (84%) were the most frequently detected antibiotics in pond water. We successfully
established a method for measuring 2-hydroxy-3-phenylpyrazine (HPP), which is a decomposition product of
ampicillin, a beta-lactam antibiotic which is frequently used in Vietnam, by LC/MS/MS from water. Using this
method, we re-analyzed previously sampled specimens. About 60% of the specimens tested showed the
presence of HPP. Particularly, it was detected in 75%-91% of samples from rivers in urban areas and from
farmers’ ponds. Even though HPP is also produced from cephalexin, which has a common skeleton with
ampicillin, the source of HPP in these samples may be ampicillin, because the cephalexin degradation rate is

extremely slow. These results suggest that ampicillin is being discharged frequently in the environment.
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