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Fig. 1. Third-generation cephalosporin resistance rate in Escherichia coli

isolates from healthy food-producing animals in Japan'¢. The preva-

lence of cefotaxime resistance in E. coli isolates from broilers at farms

was increasing each year until a year after voluntary withdrawal of ceft-

iofur use at hatcheries, after which the prevalence dropped markedly.
Arrow indicates withdrawal of the off-label use of ceftiofur at hatcher-

ies.
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Fig. 2. Antimicrobial susceptibility of Campylobacter jejuni (A) and C. coli (B) isolated from healthy
food-producing animals in Japan'¥. The resistance rates of C. coli to oxytetracycline (OTC), di-
hydrostreptomycin (DSM), erythromycin (EM), nalidixic acid (NA) and enrofloxacin (ERFX)
were higher than those of C. jejuni isolates to the same drugs. All of the C. jejuni isolates were
susceptible to EM, whereas most of the C. coli isolates were resistant to EM.

Table 1. Primary differences among healthcare-associated MRSA (HA-MRSA),
community-acquired MRSA (CA-MRSA) and livestock-associated MRSA
(LA-MRSA)

HA-MRSA CA-MRSA LA-MRSA

Risk groups Immunocompromised Children Livestock

Prolonged hospitalization Athletes Farmer

Antimicrobial Multidrug f-lactam alone Multidrug

Resistance Common Common

SCCmec type LI III v, v IVa,V

Spa type t002 t018, t019, t021 t011 or t034

MLST ST5 ST30 ST398

Abbreviations: SCCmec; Staphylococcal cassette chromosome mec, Spa; Staphylo-

coccal protein A.
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Fig. 3. Prevalence of MRSA from veterinarians, veteri-
nary technicians and the environment at a small ani-
mal hospital in 2008 and 2016°. MRSA was isolated
from 15% veterinarians (Vet), 6% veterinary techni-
cians (VT), 8% of other staff members, and 65% of
environmental samples at the veterinary hospital in
2016. Other staff refers to office workers, such as the
reception desk or accounting. A tendency towards
decrease in the rate of isolation of MRSA from the
veterinary staff, as compared to 2008 was observed.
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Fig. 4. Proportion of colistin-resistant Escherichia coli isolates and number of mcr-I-positive strains

isolated from healthy food-producing animals®). The proportions of colistin-resistant isolates (MIC,
>2 mg/liter according to the EUCAST criterion) were consistently low from 2000 to 2014; even tak-
ing into account isolates with an MIC of>2 mg/liter, the proportion of colistin-resistant and re-

duced-susceptibility E. coli isolates did not increase after the first mcr-1 detection in 2008.
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Fig. 5. Distribution of the minimum inhibitory concentrations of colistin and of mcr genes (mcr-1, mcr-3 and mcr-5) in Esche-

richia coli isolates derived from diseased pigs, healthy pigs and humans*. The vertical line indicates the breakpoint (strains

with MIC >2mg/L were defined as resistant strains). N.D., mcr genes not detected. mcr-1, mer-3 and mcr-5 were highly

prevalent among E. coli isolates derived from diseased pigs.
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Fig. 6. Log counts of Campylobacter (A) and fluoroquinolone (FQ)-resistant
Campylobacter (B) strains in fecal samples from pigs™. Fifteen pigs were
randomly allocated to a group treated with FQs (enrofloxacin or norfloxa-

cin) or an untreated control group. The pigs were treated with FQs for 5

days (days 1-5) (asterisks). FQ-resistant Campylobacter strains were isolat-

ed from both groups on days 3 and 4. These bacteria persisted for up to 21

days after the treatment was discontinued.
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Dissemination of antimicrobial-resistant bacteria based on
the One Health concept

Yutaka Tamura

Rakuno Gakuen University Center for Veterinary Drug Development, 582 Bunkyodai-Midorimachi, Ebetsu, Hok-
kaido, Japan

Although antimicrobials have been used approximately twice as frequently for food-producing animals
as for humans, antimicrobial use for animals has decreased recently. Resistant bacteria originating from
food-producing animals has gradually decreased, reflecting the reduced use of antimicrobials for animals.
However, antimicrobial-resistant bacteria regarded as important in human medicine are still often de-
tected from animals. It is necessary to pay attention to livestock-associated methicillin-resistant Staphylo-
coccus aureus and plasmid-mediated colistin-resistant Escherichia coli, that are widespread in Europe and
USA. On the other hand, the bacteria isolated from the companion animals frequently produce extended-
spectrum f-lactamase (ESBL). In addition, potential spread of resistant bacteria from dogs to humans has
been suggested. Furthermore, antimicrobials are also detected in low concentrations in the environment,
and resistant bacteria in wild animals and waste water. Therefore, resistant bacteria circulate in the eco-
system, and it is important to control resistant bacteria based on the One Health approach according to
Japanese Antimicrobial Resistance (AMR) action plan formulated in 2016.
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