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The prévalence of extended-spectrum B-lactamase (ESBL)-producing Escherichia
coli is increasing rapidly and spreading worldwide, particularly in Asia, compared to other
regions. In the last ten years, in our hospital, in particular, there has been a <30% increase.
To prevent the spread of ESBL in hospitals and the community, the ultraviolet (UV)
A-light-emitting diode (LED) irradiation device was used to inactivate ESBL-E. coli in
human livestock and the environment.

The clinical isolates strains identified as E. coli and ESBL-E. coli were collected from
patients at Tokushima University Hospital (Tokushima City, Japan). ESBL-E. coli from
food isolates collected from chicken meats were purchased from supermarkets in
Tokushima city. All samples were analyzed ESBL genotyping and tested for antimicrobial
susceptibility. The UVA-LED irradiation system had 365 nm single wavelength, and the
current of the circuit was set to 0.23 or 0.50 A consistently. UVA-LED radiation performed
at various time and energy.

In this study, we focused on inactivation ESBL-E. coli, both from clinical isolates and
food isolates, and E. coli from clinical isolates using UVA-LED with 365 nm wavelength.
Results demonstrated that UVA-LED irradiation was effective in all setting isolated strain to
inactivation, which reached higher than -3 log, by the energy dose-dependent manner. There
were no significant differences between ESBL-E. coli, and E. coli. The minimum energy
dosage required to inactivate ESBL-E. coli and E. coli was 40.76 J/cm? (45 min) in the first
type of UVA-LED and 38.85 J/cm? (5 min) in the second type. |

This is the first report that applied UVA-LED on E. coli and ESBL-E. coli from
clinical and food isolates. In this study, we demonstrated that UVA-LED was useful to
inactivating E. coli and ESBL-E. coli from clinical and food isolate strains. The
inactivation of bacteria was dependent on the output power of the UVA-LED device and
irradiation time.
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