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The issue of antibiotic resistance requires a One Health 
approach.!

Antibiotic resistance arising 
from the use of antibiotics 
in one field can spread to 
other fields︕
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Antibiotic resistant bacteria (ARB) and 
antibiotic resistance genes (ARGs) are 
spreading from animals to humans.
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Direct route

(Anderson and Hughes, 2014)

One Health approach against antibiotic resistance are required.
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Today’s topics

• Potential transmission of AMR in the One Health 
context

• AMR countermeasures from a One Health 
perspective
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perspective
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Circulation of 
ARB/ARGs

Direct 
route

(Anderson and Hughes, 2014)Files are important reservoir and carriers of ARB/ARGs︖︖
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Flies move freely between food-producing 
animals and humans (sometimes 20Km)

To clarify the role of the flies in the spread of 
ESBL(Extended Spectrum Beta Lactamase)-producing 
bacteria from food-producing animals to humans. 
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Origin Isolation rate
Houseflies （n=91） 43%

False stable flies （n=68） 68%

Stable flies （n=72） 0%

Cattle feces （n=91） 68%

No E. coli were obtained from the 72 stable flies. 

Both houseflies and false stable flies feed on cattle feces. 
By contrast, stable flies are blood-feeding insects

We isolated E. coli from 
91 houseflies (Musca domestica), 
68 false stable flies (Muscina stabulans), 
72 stable flies (Stomoxys calstrans), 
and 93 samples of cattle feces from the same cattle barn.
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Determination of ARGs

blaCTX-M group
Housefly
（n=20）

False stable 
fly（n=8）

Cattle feces
（n=6）

blaCTX-M-1 group 11 5 6

blaCTX-M-2 group 1 3 0

blaCTX-M-9 group 6 0 0

All blaCTX-M-1 group gene was identical to blaCTX-M-15.
All isolates harbored the blaCTX-M-15 genes contained blaTEM and tetA.

ESBL plasmids are being transmitted between cattle and 
flies on the farm.
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10km

Swine farm 1

Swine abattoir

Swine farm 2

Cattle farm 1

Cattle farm 2

Cattle farm 3

Swine farm 3

3 swine farms
1 swine abattoir
3 cattle farm

Collect 20 flies and 
feces/each sampling point

E. coli were isolated.
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10km

Swine farm 1

Swine abattoir

Swine farm 2

Cattle farm 1

Cattle farm 2

Cattle farm 3

Swine farm 3

Similar tetracycline-resistant plasmids were observed 
in different farms and different origin.

Plasmid analysis

Houseflies would carry the ARGs
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Flies often contain pathogenic bacteria such as Shigella
sp., Vibrio cholera, E. coli O157:H7, Staphylococcus 
aureus, and Salmonella sp.

Antibiotic resistance genes harboring plasmids are 
capable of transfer to the other bacteria in fly 
intestine ?

To clarify the transmission of antimicrobial resistance 
genes in the houseflies intestine, we used the 

laboratory strain of houseflies in the laboratory.
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▼ Antibiotic resistance genes were transferable in houseflies intestine

Houseflies intestine contain 
pathogenic bacteria

↓
In houseflies intestine, ARGs 

are capable of transfer to 
pathogenic bacteria

Horizontal transmission of antimicrobial resistance genes could occur 
in the houseflies intestine.
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The role of the flies in spreading ARG/ARGs

農場内、農場間伝播、耐性遺伝⼦維持

腸管内での耐性遺伝⼦の伝達

⾷品の汚染

To decrease the spreading of the 
ARG/ARGs in/from farms, improving the 

environments including blockade 
houseflies are important

Transmission in farm and between farms

Conjugation transfer of ARGs in the intestine

Food 
contamination
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Circulation of 
ARB/ARGs

Direct 
route

(Anderson and Hughes, 2014)

Focus on the
Compost manure
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緒論・⽬的
• Manure compost contains some of 

pathogens including bacteria

• Transferring ARB and ARGs in manure 

compost to humans via foods are 
considered

17

0

2

4

6

8

10

耐
性
遺
伝
⼦
量

 (lo
g 

co
pie

s/g
)

tetA遺伝⼦
豚     ⽜      鶏

100% 100%  100%
(8/8) (11/11) (3/3)

*

0

2

4

6

8

10

耐
性
菌
量

 (lo
g 

CF
U/

g)

テトラサイクリン耐性菌
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検出 57% 54% 67%
割合 (4/7)  (6/11) (2/3)

堆肥からの耐性菌/耐性遺伝⼦の検出

堆肥中に、耐性菌/耐性遺伝⼦が存在

国内の農場堆肥の現状（野外農場からサンプリング）

Yoshizawa, Usui et al., 2020.Yoshizawa, Usui et al., Antibiotics. 2020.

Detection of ARB/ARG from compost
The current status of farm compost in Japan

AR
B

AR
GTetracycline-

resistant bacteria tetA gene

Pig
57%
(4/7)

Pig
100%
(8/8)

Cow
54%
(6/11)

Cow
100%
(11/11)

Chicken
67%
(2/3)

Chicken
100%
(3/3)

ARB/ARG are present in compost
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Compost

ARB
ARGs

Composting methods that contribute to controlling 
ARB are needed

• Even with proper composting, ARB/ARGs may still remain
• To reduce the risk of transmission, efforts to minimize 

ARB/ARGs in the compost are necessary

There is also a possibility 
of transmission through 
insects and wild animals
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Today’s topics

• Potential transmission of AMR in the One Health 
context

• AMR countermeasures from a One Health 
perspective
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Composting methods as a countermeasure 
against AMR

• Vermicomposting
Usui et al., J Hazard Mater Adv. 100491. 2024.

• Hyperthermophilic composting
Usui et al., Waste Manag Bullet. 2, 241-248. 2024.

• Applying additives
Enami, Usui et al., Environ Technol Innov. 34.103590. 2024.

HSSP LN Control

Bacterial 
communities

Aerobic composting
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From One Health Trends Survey

There is no frequent transmission of ARB between 
humans and livestock animals

Trends in third-generation cephalosporin resistance rates of E. coli
derived from humans and livestock
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図 28  ヒト由来大腸菌と家畜由来大腸菌の第３世代セファロスポリン耐性率の比較 
 

JVARM とヒト医療現場での薬剤耐性菌のモニタリングである JANIS のデータを比較すると、ヒト
由来大腸菌と肉用鶏由来大腸菌の第３世代セファロスポリン系薬への耐性率は 2011 年まで共に増加
傾向にあったが、2012 年以降肉用鶏では激減した。これは、一部の孵卵場で行われていた第３世代
セファロスポリン系薬の適応外使用が、関係団体に JVARM の成績を示した上で取りやめるよう指導
を行ったことにより中止されたことが要因と考えられる 5。一方、ヒトでは、その後も増加傾向が続
き、ヒトと肉用鶏では異なる傾向が認められている（図 28）。 
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There is not frequent transmission of ARB between humans 
and livestock. 

However, once transmitted, ARB can spread among humans, 
so it is essential to prevent transmission as much as possible.

Konstantinovski et al. 10.3389/fmicb.2022.875775

Frontiers in Microbiology 06 frontiersin.org

single source or direct transmission is plausible. In our study 
population of 81 patients with LA-MRSA, 78% had no known 
livestock contact. The absence of this traditional risk factor led to 
a significant burden on Infection Control, with 14 contact tracing 
investigations due to unexpected MRSA findings, resulting in the 
identification of one large outbreak and a small cluster of 
nosocomial transmission. Three isolates carried genes coding for 
PVL production, and 98% of the isolates carried tetracycline 
resistance genes. Five genetic clusters included cases without a 
known epidemiological link.

Livestock-associated methicillin-resistant Staphylococcus 
aureus (LA-MRSA) carriage had a considerable impact on the 
patients included in our study. Almost a third of these patients 
had an LA-MRSA infection, and several of these infections 

(n  = 5) required surgical intervention. Interestingly, the 
infection rate in our study population was higher than the 
infection rate in the national data. A limitation of the study is 
the missing data with regard to the presence of risk factors in 
the national surveillance, which makes comparison of risk 
factor occurrence difficult. The higher infection rate in the 
urban population may be due to selection bias, as patients with 
no risk factors will not receive screening cultures and thus 
remain unrecognized until an infection occurs. This would 
imply that the actual LA-MRSA occurrence might be  even 
higher within the urban population than the incidence of 12% 
described in this study. Prolonged carriage of MRSA or failure 
of MRSA eradication was identified in 25% of the patients for 
whom data were available. More research is needed for a more 

FIGURE 2

Minimum spanning tree based on wgMLST of the study isolates. Genetic distance is represented by the numbers on the connecting lines as the 
number of allelic differences in the wgMLST scheme.

Front Microbiol. 13. 875775. 2022.

van Duijkeren et al. 10.3389/fmicb.2026.1770695

Frontiers in Microbiology 05 frontiersin.org

FIGURE 1

WgMLST minimum spanning tree of the human- and animal-related MRSA CC398 isolates in the Netherlands; distribution of the isolates showing four 
di!erent groups CC398-A, -B, -C, and -D. Groups within CC398 di!er at least 100 wgMLST alleles.

FIGURE 2

Distribution of MRSA isolates over the CC398-A–D groups originating from di!erent animal species and humans.

Increase in community 
transmission of LA-
MRSAFront Microbiol. 17. 1770695. 2026.
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ARB primarily spread and disseminate within 
their respective domains
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However, once transmitted,,,
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There is a possibility of transmission among 
humans 

It is important 
- to use antibiotics prudently to minimize the emergence 

of antibiotic-resistant bacteria within each sector
- to take measures to prevent their transmission across 

sectors as much as possible
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Environment
・House flies (Musca domestica)
・Barn waste water, slurry

・River water
・Unculturable bacteria

Animals
・C. difficile
・ MRSA

・E. coli for monitoring ESBL, colistin

Monitoring
(Surveys of reality）

in animals and 
environments

Concrete counterplan

Alternative method for controlling the 
bacterial infection

・Phage therapy against S. pseudintermedius
・Inhibitors of horizontal transfer

・Rapid-detection method for antibiotic-
resistant Campylobacter
・Persister in biofilm

Our projects is to solve the problem related to 
antibiotic resistance
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