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Abstract: Antibiotic-resistant bacteria and antibiotic-resistance genes spread across species and
habitats due to various human activities at the human-animal-environment interface. One Health that

treats humans, animals and the environment as an organic whole is expected to become an effective

HEE&WMB: ERHARYEEE(32170141)

Supported by: National Natural Science Foundation of China (32170141)
*Corresponding author: E-mail: tiantianlc@sjtu.edu.cn

Received: 2022-02-22; Accepted: 2022-04-19; Published online: 2022-06-14



BRIRAE: T 29T e A 3R 24 5 R 5 A g e 4413

strategy to mitigate such transmission. Due to human production activities, antibiotics and their
metabolites are enriched in the environment, and then spread to people through animals or animal
products, thus screening out resistant bacteria and causing the spread of resistance genes. This paper
summarizes the main modes of transmission and the relationship between them and outlines Chinese and
other countries’ national plans to combat antibiotic resistance. We advocate that countries and regions
use the concept and method of One Health to control the spread of antibiotic resistance. In addition, we
should deal with the global challenge of antibiotic resistance through multisectoral collaboration among

the medical and health sectors, food and drug administration, agriculture, forestry, fisheries, husbandry,

education, and finance.

Keywords: microorganism; microbial resistance; antibiotic resistance genes; One Health
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Figure 1

Transmission of antibiotic resistance genes at the human-animal-environment interfaces.

Antibiotic-resistant microbes often acquire resistance genes from the pool. Antibiotic resistance genes can
flow and circulate among human, animals and the environment directly or indirectly.
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Global action by countries, regions and international organizations to curb antibiotic resistance

EREHX F0y Tt EUR AR it H 5 E =BT
Country or  Year Responsible or initiating department Projects or policies References
region
S| 2016 HrE E K AR 14 1T 18 il 4 P 24 [ K AT i [74]
China National Health Commission of the People’s (20162020 4F)

Republic of China and 14 other departments  National Action Plan for Containing

Antibacterial Resistance (2016-2020)

eS| 1996 3 [ £ i A 25 )8 Bmy 1 5 25 rpls EP e ST ETHAIEX [75]
U.S. A b A0 5 [ 97 T B s o National Antimicrobial Resistance

U.S. Food and Drug Administration Center
for Veterinary Medicine (FDA/CVM), U. S.

Monitoring System (NARMS)

Department of Agriculture (USDA), and U.S.

Centers for Disease Control and Prevention

(CDC)
2020 SAGERF R R A) 2 51 2

President’s Council of Advisors on Science

and Technology

3 40 A 2R 24 A0 T 1 AT Sl [76]
National Action Plan for Combating
Antibiotic-Resistant Bacteria

(Gi23)
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JIEPN 2017 INEREUGFMZ I AR . JEBUMAZ BIXHUAE R A HEMSTUERME: & [77]
Canada Government of Canada and multiple academic 5= K17 zhHESE
institutions, non-governmental organizations Tackling antimicrobial resistance and
antimicrobial use: a Pan-Canadian
framework for action
MR 2009  BRYHEE ity 22 4 Jmy R 5 0 B Al vhocs - RN H8 R A 220 o sl it H [68]
European European Food Safety Authority (EFSA) and European Surveillance of Veterinary
Union European Centre for Disease Prevention and  Antimicrobial Consumption (ESVAC)
Control (ECDC)
2010 BRHH P T By A% 1 ooy DRI 47T £ 2R T 245 4 0 o 2% [78]
European Centre for Disease Prevention and  European Antimicrobial Resistance
Control (ECDC) Surveillance Network (EARS-Net)
2011 BRCYHZY s A8 RIS R 5 50 B A ] vt BRUNBT A 28 1 2l e il o [69]
European Medicines Agency (EMA) and European Surveillance of Antimicrobial
European Centre for Disease Prevention and  Consumption Network (ESAC-Net)
Control (ECDC)
2012 BRYH P T A4 ] v W B I FK PR FI N 3L [79]
European Centre for Disease Prevention and M 4%
Control (ECDC) European Food- and Waterborne Diseases
and Zoonoses Network (FWD Net)
2017 WRHAZE 51 2x W BT XS B A R 2R <R 173 [67]
European Commission 1l
European One Health Action Plan against
antimicrobial resistance
B Y 2020 i 1A FAL 22 55508 Firdt 2020-2023 AEHLEAT A R E RN [72,80]
Sweden Swedish Ministry of Health and Social Swedish strategy to combat antibiotic
Affairs resistance 2020-2023
22 2015 far 22 PA . ARAIFIAA R & B 7 AT A AR T 24 M MY [81]
Netherlands Ministry of Health, Welfare and Sport of the ~ Administrative agreements on antibiotic
Netherlands resistance in healthcare
ECA 2013 FE A PR RECE MR 2 51 2 20142019 455 = MUt E R 251 [82]
Belgium Belgian Antibiotic Policy Coordination Y ] % ek -l
Commission (BAPCOC) The third National Strategic Plan to fight
against antimicrobial resistance 2014-2019
el 2013 el TLA=HR 20132018 4L PR LPEE K [83]
United UK Department of Health ik &
Kingdom UK 5 Year Antimicrobial Resistance
Strategy 2013 to 2018
% 2011 kES78h . kA T AR 5 E R PUERPUE T RI(2011-2016)  [84]
France French Ministry of Labour, Employment and Plan national d’alerte sur les antibiotiques
Health 2011-2016
National alert plan on antibiotics
2011-2016
BRAE 2015 ALY A A 2015-2019 4 [E P A R M 251 g [85]
Australia Australian Department of Agriculture and National Antimicrobial Resistance Strategy

Department of Health

2015-2019

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



RERSE M2 AE PR SR 25 5 (A A R 4419

=30
ENEE 2012 B[RS Bl £ ] H O B A R 25 EE 514020122017 4 [86]
India Indian National Centre for Disease Control + T HHRIA
National Programme for the Containment
of Antimicrobial Resistance (within the
12th Five Year Plan, 2012-2017)
2012 EPFEERZWFT g 25 B AR ZE T 241 A TF 5 0 2% [87]
Indian Council of Medical Research Antimicrobial Resistance Surveillance
Research Network
2017 AAE A FREE . A ARETEN 1240 PR R 2L R A7 34 [88-89]
TRz The National Action Plan on Antimicrobial
India’s 12 ministries, including health, Resistance
environment, agriculture and food KTFPARMAENERE S
departments The Delhi Declaration on AMR
g 2012 BRI DA B YA AR B P R 2 i [90]
Vietnam K R 5T 2 Fn e ML AR S S RS 1F Viet Nam Resistance (VINARES) Project
Collaboration between the Vietnamese
Minister of Health, the Vietnamese Infectious
Diseases Society, the Oxford University
Clinical Research Unit and Linkdping
University in Sweden
3| 1997 ZEEEZK DA FEER DAMREERARMAE  [91]
Thailand the National Institutes of Health in Thailand Wil #f.C
National AMR Surveillance Center at the
National Institutes of Health
eI 2002 [ FEBRIF AR . 5 FEE I T 4 T S DN 255 e M I R X [92]
Africa IDSR A1 A 5 1t TL2H 21 /AR N X 38 Jn 28 Ab 5 4F AFRO Integrated Disease Surveillance and
Collaboration between United States Agency Response (IDSR)
for International Development (USAID),
CDC’s Integrated Disease Surveillance and
Response team and the WHO/Africa Regional
Office (WHO/AFRO)
#H I 2017 BRWEFEIAREMENR RS T o0 T B A 2R T 25 1 [ R UK [93]
Kenya Kenya National Antimicrobial Stewardship National Policy on Prevention and
Advisory Committee Containment of AMR
[2EIE 2015 mAEE R DA RS PUA= B 25 1 - [ 5 IS AE SR (2014-2024) [94]
South South African National Department of Health  FlT A5 Z i 2414 ik s AE 28 5125t 31 Kl
Africa (2014-2019)
Antimicrobial resistance. National strategy
framework 2014-2024. And implementation
plan for the antimicrobial resistance strategy
framework in South Africa, 2014-2019
PLT R 1996 23 PAMLUM R DAHL LM TG BT S PNHTAE F 24 1 W o 2% [95]
Hh X Ak K H i 53 Red Latinoamericana de Vigilancia a las
Latin Pan American Health Organization/World Resistencias Antimicrobianas (ReLAVRA)
America Health Organization Regional Office for the = Latin American Network for Antimicrobial
Americas (PAHO/AMRO) and its member Resistance Surveillance
countries
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