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Perspective

Antimicrobial resistance and emerging infectious diseases, including avian influenza, Ebola virus disease, and Zika virus disease have 

significantly affected humankind in recent years. In the premodern era, no distinction was made between animal and human medi-

cine. However, as medical science developed, the gap between human and animal science grew deeper. Cooperation among human, 

animal, and environmental sciences to combat emerging public health threats has become an important issue under the One Health 

Initiative. Herein, we presented the history of One Health, reviewed current public health threats, and suggested opportunities for the 

field of public health through better understanding of the One Health paradigm.
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INTRODUCTION

Increasing antimicrobial resistance (AMR) and emerging 
zoonotic pathogens, including avian influenza, Ebola virus, and 
Zika virus have threatened global health. These novel public 
health threats are urgent issues, because 61% of infectious or-
ganisms affecting humans are zoonotic [1]. Therefore, a height-
ened awareness has emerged of the need to address health is-
sues through health management at the interfaces of human 
health, animal health, and environmental health. One Health is 
defined as an integrative effort of multiple disciplines working 
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locally, nationally, and globally to achieve optimal health for 
people, animals, and the environment, and it has been pro-
posed as a paradigm through which such interdisciplinary col-
laboration can be introduced and encouraged [2]. To overcome 
the recent threats posed by AMR and emerging zoonotic dis-
eases, it is becoming clear that the entire health system must 
address the One Health concept. The purpose of this article is 
to introduce the One Health paradigm and to describe how it 
is deeply related with the recent public health threats.

HISTORY OF ONE HEALTH

The concept of One Health is based on the historical concept 
of comparative medicine. In the premodern era, the purpose 
of studying animals was to extrapolate knowledge about ani-
mals to understand human medicine; thus, there was no divid-
ing line between human and animal medicine. An 18th-centu-
ry physician, Vicq d’Azyr, was one of the true forefathers of 
comparative medicine. At his time, rinderpest, a fatal infectious 
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disease in cattle, was widespread in Europe. Vicq d’Azyr linked 
human and animal epidemics to climatic and geographical 
conditions through the study of rinderpest [3]. In the 19th cen-
tury, the first modern veterinary educational institutions were 
established. Still, animal medicine and human medicine were 
not strictly separated, and research was conducted into these 
2 fields without the presence of strict disciplinary boundaries. 
At the time, veterinary schools and medical schools had a sys-
tem that allowed their students to attend each other and study 
both types of medicine without distinction. In fact, this was 
recommended. Furthermore, most professors of early veteri-
nary schools were physicians of human medicine. Although 
the systems of medical and veterinary schools were complete-
ly separated at the end of the 19th century, physicians’ interest 
in animals persisted [3]. They used the term ‘comparative’ 
when studying animals, and considered animal research to be 
a field of medicine. In the modern era, the epidemiologist Wil-
liam Foege, who played a major role in eradicating smallpox, 
said “You can’t tell the story of human health separate from 
animal health or environmental health” [4]. In 1975, the World 
Health Organization (WHO), the Office International des Epizo-
oties, and the Food and Agriculture Organization of the United 
Nations collaboratively defined the concept of veterinary pub-
lic health, which was an important facilitator of the interna-
tional response to avian influenza in 2003 [5].

One Health, which started with comparative medicine and 
then went through the paradigm of One Medicine before in-
cluding environmental health, calls for a horizontal approach 
across interdisciplinary institutions and requires a contextual 
approach to ecosystems.

ANTIMICROBIAL RESISTANCE IN THE ONE 
HEALTH PERSPECTIVE

The total number of food-producing animals, including cat-
tle, pigs, poultry, and goats, in the Republic of Korea (hereafter 
Korea) is approximately 20 million, and 950 000 kg of antibiot-
ics was used in 2015 alone [6]. During the extended period of 
antibiotic exposure in animals that is used as a growth pro-
moter, the bacteria in animals develop resistance, which can 
be transmitted to humans directly or indirectly [7]. Thus, the 
containment of AMR is not only an issue involving humans. 

In August 2016, the Korean government established a new 
5-year AMR action plan. Despite the 10 years of previous ef-
forts of the Korean National Antimicrobial Resistance Safety 

Control Program, which operated between 2003 and 2013, 
the prevalence of antimicrobial resistance in humans remains 
high, and is still increasing for pathogens such as Streptococ-
cus pneumoniae and methicillin-resistant Staphylococcus aure-
us. The lack of knowledge about the appropriate use of antibi-
otics in medical and veterinary practices, as well as incomplete 
surveillance, can be considered a main cause of the increasing 
trend of AMR in Korea [8]. Integrated strategies drawing on 
the One Health concept were applied in this new Korean ac-
tion plan, primarily to reduce the selection pressure of antimi-
crobial use in both human and veterinary sectors. However, a 
significant knowledge gap still exists in terms of AMR in hu-
mans versus in animals. Thus, this knowledge gap should be 
reduced by obtaining scientific evidence through further re-
search and exchanging knowledge between sectors. 

AVIAN INFLUENZA IN THE ONE HEALTH 
PARADIGM

An outbreak of highly pathogenic avian influenza (HPAI) 
H5N6 occurred in Gyeonggi Province, Korea in September 2016. 
Previous laboratory studies showed that HPAI H5 viruses from 
poultry were not well adapted to humans. However, China has 
reported HPAI H5N6 infections in humans and domestic cats, 
which is alarming. HPAI H5N6 poses a threat to humans and 
mammalian animals [9]. To remove the potential threat of the 
human transmission of the H5N6 virus, the Korean govern-
ment conducted mass culling operation in poultry farms in-
fected with HPAI H5N6. Approximately 37 million poultries 
were culled and 25 000 people participated in the depopula-
tion in Gyeonggi Province alone. Active surveillance of ex-
posed persons, including those who had personal protective 
equipment, with antiviral prophylaxis during the depopula-
tion activities was conducted. To date, a single domestic cat on 
an infected poultry farm was found to be infected with HPAI 
H5N6 and no human cases have been reported in Korea.

To reduce the socioeconomic burden of emerging zoonotic 
diseases, including the current outbreak of HPAI H5N6 in poul-
try, it is necessary to address the importance of surveilling ani-
mals and their breeding environment, with the goal of pro-
moting the early detection of zoonotic diseases and limiting 
their transmission. Furthermore, communications between 
medical and veterinary professionals should be promoted, so 
that they not only share their knowledge, but also collaborate 
in joint researches.
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GEOGRAPHICAL EXPANSION OF EMERGING 
INFECTIOUS DISEASES

The Ebola virus disease (EVD) epidemic in West Africa be-
tween 2014 and 2016 resulted in 28 652 human cases and  
11 325 deaths [10]. This number is almost up to 10 times that 
of all previously reported EVD cases combined. The 2014-2016 
EVD outbreaks involved an unprecedented spread of Ebola vi-
rus across Guinea, Liberia, and Sierra Leone and the initial 
spread across countries was facilitated with partially due to 
dense populations and the highways of the affected countries.

In addition to EVD, the mosquito-borne arbovirus Zika virus 
was first isolated from a febrile primate in Uganda in 1949, but 
the first human case was only reported 7 years later in Nigeria. 
Zika virus crossed to another continent, and a Public Health 
Emergency of International Concern was declared by the WHO 
after its introduction to poor urban areas in Brazil in 2016. 

These examples indicate that the same pathogen can lead 
to completely different outcomes based on environmental 
conditions, and underscore the fact that it is extremely hard to 
predict these outcomes without considering environmental 
factors. The problem is that environments are tremendously 
diverse, so we need more research into the effects of environ-
mental factors on infectious disease dynamics. Thus, environ-
mental factors are essential for estimating the extent to which 
infectious diseases will spread, and they must be considered 
in any analysis of infectious diseases. 

CONCLUSION

The general concept of One Health is widely accepted. How-
ever, multi-sectoral cooperation in the surveillance and control 
of emerging infectious diseases is challenging to achieve due 
to the significant gap between the fields of animal and human 
health. To reduce this gap, the European Union and US have 
provided funding to support interdisciplinary research within 
the One Health approach, such as research on interventions 
for emerging zoonotic diseases and early warning systems of 
threats to humans from animals. Given its importance for miti-
gating the public health threat from emerging infectious dis-
eases and current international trends, the implementation of 
the One Health approach through multi-sectoral cooperative 
initiatives should be continuously discussed.
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