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• Healthy animal 

 

• Safe and healthy food 

 

• Happy people 

One health=One medicine 



Standards-setting organizations 

food safety 
CODEX 

plant health 
IPPC 

animal health 
OIE 

    Codex = Joint FAO/WHO Codex Alimentarius Commission 

     OIE =  World Organization for Animal Health 

     IPPC = International Plant Protection Convention (FAO) 



Zoonotic potential of animal pathogens* 
   

60% of human pathogens are zoonotic 

75% of emerging diseases are zoonotic 

80% of agents having a potential bioterrorist use are  

            zoonotic pathogens  

Nearly all new human diseases originate from animal reservoirs 

OIE approach to ´One Health´ 

http://www.cdc.gov/ncezid/ 

“Protecting animals, preserving our future”  



OIE(WAHO) global programs 

• HP Avian Influenza/FMD 

• Rabies 

• Zoonoses: Brucellosis/TB…. 

• Food safety/food-borne diseases 

• AMR 

• Wildlife diseases 

• New emerging diseases: climate changes 



BIOSECURITY: 
Biosecurity procedures in poultry production (Chapter 6.4) 
 
SURVEILLANCE: 
Guidelines for Surveillance for Avian Influenza (Article 10.4.27) 
 
RAPID CONFIRMATION OF SUSPECTS: 
Avian Influenza: Manual of Diagnostic Tests and Vaccines for Terrestrial A
nimals (Chapter2.3.4) 

Avian Influenza 

Prevention & Control:  
OIE Terrestrial Animal Health Code 

Technical Expertise 

The OIE in cooperation FAO and WHO, provides policy advice, strategy design 
 and technical assistance for the control and eradication of avian influenza. 



GLEWS: Global Early Warning System for Major Animal  
Diseases (including zoonoses) 

Formal FAO/OIE/WHO Initiative – integrates  
the work of their different technical areas  
 
Animal and public health early warning system 
for emerging infectious diseases 
 
Share disease information and epidemiologica
l analyses to initiate appropriate action 
 

Avian Influenza 
- a global strategy 



OFFLU:   
joint OIE/FAO Network of Expertise for Animal Influenza 

Established in 2011 to bring together  
leading animal influenza experts to protect the  

health of animals and humans from influenza viruses. 



 Highly Pathogenic Avian Influenza   
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H5 HPAI Epidemics in Korea 

2008 H5N1 03/04 H5N1 06/07 H5N1 10/11 H5N1 

• 19 farms • 2 wild birds 
• 7 farms 

• 20 wild birds  
• 53 farms 

• 33 farms 

14-16 H5N8 

 Wild bird 
 Poultry 
 Wild bird and poultry 

• 58 wild birds 
• 393 farms 
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

16/17 
H5N6/H5N8 

• 65 wild birds 
• 383 farms 



H5N1 
(Clade 2.5) 

H5N1 
(Clade 2.2) 

H5N1 
(Clade 2.3.2) 

H5N1 
(Clade 2.3.2.1) 

Korea 

Japan 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Common Source of H5 HPAI Viruses of Korea and Japan 

H5N8 
(Clade 2.3.4.4a) 

East Asia Australian Flyway/ 
West Pacific Flyway 

H5N6 
(Clade 

2.3.4.4c) 
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Data: Korea Duck Association, 2014 

Domestic Duck Industry in Korea 

 Duck industry have been sharply increased  
 Biosecurity level is low 
 Farms closely located with each other in the plain region  
 High risk of transmission of virus: from wild birds to farm & farm to farm    

Data: Epidemiological Division of QIA, 2014 

Farm A 

Farm B 

Farm C 

Farm D 



Affected species in poultry 

 H5N8 viruses from poultry (202 cases) 
 Duck (153): 76% 
 Chicken (43): 21% 
 Others (6): 3% 

2014.5.31 
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△ Baikal Teal/KoreH66/2014(H5N8) 

△ White-fronted Goose/KoreH231/2014(H5N8) 

△ Baikal Teal/KoreH84/2014(H5N8) 

△ Bean Goose/KoreH328/2014(H5N8) 

△ Baikal Teal/KoreH68/2014(H5N8) 

△ Mallard/KoreH207/2014(H5N8) 

○ breeder chicken/KoreH122/2014(H5N8) 

○ breeder duck/KoreH249/2014(H5N8) 

△ Baikal Teal/KoreH41/2014(H5N8) 

△ Mallard/KoreH297/2014(H5N8) 

△ Bean Goose/KoreH53/2014(H5N8) 

○ breeder chicken/KoreH250/2014(H5N8) 

○ breeder duck/KoreH128/2014(H5N8) 

△ Bean Goose/KoreH40/2014(H5N8) 

○ broiler duck/KoreH48/2014(H5N8) 

○ broiler duck/KoreH49/2014(H5N8) 

○ broiler duck/KoreH65/2014(H5N8) 

○ broiler duck/KoreH145/2014(H5N8) 

△ Baikal Teal/KoreH96/2014(H5N8) 

△ Tundra Swan/KoreH411/2014(H5N8) 

△ Common Teal/KoreH455-30/2014(H5N8) 

△ Spot-billed Duck/KoreH455-42/2014(H5N8) 

○ broiler duck/KoreBuan2/2014(H5N8) 

○ broiler duck/KoreH133/2014(H5N8) 

○ broiler duck/KoreH29/2014(H5N8) 

○ broiler duck/KoreH31/2014(H5N8) 

○ broiler duck/KoreH47/2014(H5N8) 

○ Korean native chicken/KoreH257/2014(H5N8) 

△ Baikal Teal/KoreH80/2014(H5N8) 

△ Coot/KoreH81/2014(H5N8) 

△ Baikal Teal/KoreH62/2014(H5N8) 

○ broiler duck/KoreH32/2014(H5N8) 

○ breeder duck/KoreH200/2014(H5N8) 

△ Baikal Teal/KoreDonglim3/2014(H5N8) 

○ breeder duck/KoreH158/2014(H5N8) 

 duck/Jiangsu/m234/2012(H5N2) 

 wild duck/Shandong/628/2011(H5N1) 

 duck/Jiangsu/k1203/2010(H5N8) 

○ breeder duck/KoreGochang1/2014(H5N8) 

△ Baikal Teal/KoreH52/2014(H5N8) 

 chicken/ChinAH/2012(H5N1) 

 goose/Eastern Chin1112/2011(H5N2) 

 duck/Eastern Chin1111/2011(H5N2) 

 duck/Guangdong/wy11/2008(H5N5) 

 duck/Guangdong/wy19/2008(H5N5) 

 duck/Eastern Chin008/2008(H5N5) 

 quail/Jiangsu/k0104/2010(H5N5) 

 chicken/Vietnam/NCVD-404/2010(H5N1) 2.3.4.1 

 Hunan/2/2009(H5N1) 2.3.4.1 

 chicken/Sichuan/81/2005(H5N1) 2.3.4.1 

 Anhui/1/2005(H5N1) 2.3.4 

 duck/Anhui/1/2006(H5N1) 

 Japanese white-eye/HK/1038/2006(H5N1) 2.3.4 

 Jiangsu/1/2007(H5N1) 2.3.4 

 chicken/Vietnam/NCVD-281/2009(H5N1) 2.3.4.2 

 environment/Guizhou/2/2009(H5N1) 2.3.4.2 

 chicken/Vietnam/NCVD-279/2009(H5N1) 2.3.4.3 

 Vietnam/HN31323/2007(H5N1) 2.3.4.3 

 chicken/Fujian/1/2007(H5N1) 2.3.4 

 chicken/Hong Kong/AP156/2009(H5N1) 2.3.4 

 chicken/Jiangsu/XZ/2010(H5N1) 

 peregrine falcon/Hong Kong/810/2009(H5N1) 2.3.4 

 chicken/Guiyang/3055/2005(H5N1) 2.3.3 

 goose/Guiyang/3422/2005(H5N1) 2.3.3 

 chicken/Egypt/1029/2010(H5N1) 2.2.1 

 turkey/Turkey/1/2005(H5N1) 2.2.1 

 bar-headed goose/Qinghai/12005(H5N1) 2.2 

 chicken/Bangladesh/1151-10/2010(H5N1) 2.2.2 

 chicken/KoreIS/2006(H5N1) 

 chicken/KoreES/2003(H5N1) 2.5 

 crow/Kyoto/53/2004(H5N1) 2.5 

 chicken/Deli/BPPVRI 238 2/2008(H5N1) 2.1.3.3 

 Indonesi625/2006(H5N1) 2.1.2 

 chicken/IndonesiBL/2003(H5N1) 

 chicken/Central JavUT3091/2005(H5N1) 

 chicken/Yunnan/447/2005(H5N1) 2.4 

 duck/Hunan/70/2004(H5N1) 2.3.1 

 pigeon/Zhejiang/17/2005(H5N1) 2.3.1 

 duck/Yunnan/1126/2006(H5N1) 2.3.2 

 goose/Guangxi/345/2005(H5N1) 2.3.2 

 Guangxi/1/2009(H5N1) 2.3.2.1 

 chicken/KoreGimje/2008(H5N1) 2.3.2.1 

 whooper swan/Akit1/2008(H5N1) 

 chicken/Vietnam/NCVD-399/2010(H5N1) 2.3.2.1 

 Hubei/1/2010(H5N1) 2.3.2.1 

 Hong Kong/6841/2010(H5N1) 

 tiger/Jiangsu/01/2013(H5N1) 

 whooper swan/Mongoli1/2010(H5N1) 2.3.2.1 

 Eurasian eagle owl/Kore23/2010(H5N1) 

 whooper swan/Hokkaido/3/2011(H5N1) 

 chicken/KoreIksan/2010(H5N1) 

 mandarin duck/KorePSC24-24/2010(H5N1) 

 chicken/Thailand/CU-354/2008(H5N1) 1 

 CambodiU0417030/2010(H5N1) 1.1 

 chicken/Vietnam/NCVD-380/2009(H5N1) 1.1 

 goose/Guangdong/1/1996(H5N1) 

 Hong Kong/156/1997(H5N1) 0 

 Hong Kong/483/1997(H5N1) 0 

 wild duck/KorePSC18-15/10(H5N8) 

 wild duck/KorePSC18-20/10(H5N8) 

 duck/Ireland/113/1983(H5N8) 

 turkey/Ireland/1378/1983(H5N8) 

 ruddy turnstone/New Jersey/828227/2001(H5N8) 

 avian/Colorado/456648/2006(H5N8) 

 mallard/Californi2559P/2011(H5N8) 

 mallard/Minnesot355811/2000(H5N5) 

 mallard/MN/105/2000(H5N5) 
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HPAI H5N8 virus of Korea, 2014 

H5N8 H5N2 

A/duck/Jiangsu/k1203/2010 A/duck/Estern China/1111/2011 

Group B 
Wild birds: 1 case 
Poultry: 1 case 

Group A 
Wild birds: 27 cases 
Poultry: 18 cases 

H11N9 

A/environment/Jiangxi/28/2009 

Avian Influenza Viruses in Eastern China during 2009-2011 

 Total 47 viruses were analyzed in all 8 segments 

Duck in LBM, 
Zhejiang of China 
2013 
EID online(5.6)  
 

Layer Chicken 
farm, 
Kumamoto 
prefecture in 
Japan(2014.4.13)  
 



Active Surveillance  

• Breeder duck 

• Broiler duck 
Duck 

• Broiler breeder, Broiler 

• Layer, Korean native chicken 
Chicken 

• Feces 

• Captured birds 
Wild bird 

• Live birds market LBM 

• Pheasant 

• Quail  
Minor Poultry 

• Raw material for feed 

• Pet bird 
Others 



MERS CoV 
Betacoronavirus 



Middle East respiratory syndrome 
coronavirus (MERS-CoV) 

• Is thought to have an origin in animals 
– Not all community acquired cases of MERS-CoV had reported 

prior animal contact 

– Evidence suggests that virus has adapted to camels 

• Is identified in camels in countries in the Middle East 
and North Africa 

• Similar strains of virus were found in humans and 
camels in the same  

   locality 



• Clinical symptom is associated mild respiratory sign 
in camels, but morbidity or mortality of aetiology 
should be investigated 

 

• Immunity to infection is poorly understood, we may 
not know possibility of reinfection 

 



• Several types of investigation are needed 

 

– Epidemiological studies of MERS-CoV infections in camels 

– Pathological effects  and immune response to MERS-CoV 

– Relationship between camel and human cases of virus 

– Effectiveness of intervention measures aimed at reducing 
public health risk 

– Monitor evolution of the virus 



How dangerous it is  

• There are no vaccines or treatments available so far. 

 

• MERS-CoV is considered as a serious public health 
threat to humans by the WHO 
– Infection can cause severe disease in humans 

– Infection appears to be widespread in dromedary camels 

– Coronaviruses may adapt to new hosts, and become more 
easily transmittable between humans 

 



MERS-CoV 
in other animal species 

• Fragment of viral genetic material matching the virus 
was found on bat from Saudi Arabia 

• But, current evidence does not indicate a direct link 
between bats and virus in humans 

• Based on receptor studies other animal species have 
been identified as potential hosts 

• Where MERS-CoV is present, assess  

   the presence of virus in wild and  

   other domestic species 

 



Precaution for at-risk groups 

• People working closely with camels may be at higher 
risk of MERS-CoV infection 
– Farm workers 

– Slaughterhouse workers 

– Veterinarians 

 

• Camels infected with MERS-CoV may not show any signs 
but it can shed virus through nasal, eye discharge, 
faeces, milk and urine 

 

• Practice good hygiene and avoid direct contact with 
all of these 

 



Diagnosis 

• Serological tests detect antibodies but do not detect 
the virus itself 

 

• RT-PCR tests can detect genetic material of the virus 

 

• Genome sequencing is the best way to confirm 

 

• Positive results from screening tests should be 
confirmed using a confirmatory test 

 



Algorithm for the molecular detection  
of MERS CoV 

www.bionote.co.kr 



Detection of MERS CoV 

 

√ The standard method for MERS CoV detection is to detect virus directly  

  

   through virus isolation, or PCR 

 
√ However, these methods require  professional skills, lab. equipments, high cost and time- 
   consuming 
  
   ---  not easy to perform, even worse not match to field situation  
     
     

www.bionote.co.kr 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNLr-aqS4sgCFYMllAod1wsMSQ&url=http://www.seoul.co.kr/news/newsView.php?id=20150213500117&bvm=bv.105841590,d.dGo&psig=AFQjCNExCr-GImKFQVeDthA4cYD6vJYybg&ust=1446017793138107


BioNote MERS CoV Ag Rapid 

Peptide for NP 

Immunization & mAb development 

MERS CoV Ag Rapid 
www.bionote.co.kr 

https://www.immusmol.com/immunodetection-of-small-molecule-biomarkers-case-study.html


Long time, huge damage 

Worrying in 
trouble 

Sample transport 

Lab. Testing (PCR) 

Result Report  

Immediate field 
testing by rapid kit Result within 15 

min. 

   Short time, low damage 

Immediate 

Disease 

Control 

Time 

MERS in doubt.. 

Disinfection 
Isolation 

without 
antigen Rapid 
test ? 

With Antigen Rapid 
Test ? 

www.bionote.co.kr 



Prevention &  
Recommended action 



Drivers for the emergence of zoonotic diseases 

1. Habitat destruction, Human encroachment 
    -> Drive diverse wildlife species together,  
        Pushing wildlife and livestock into overlapping environments 
    -> Facilitate the transfer of novel agents into naive & susceptible species 
     ex) Outbreak of Nipah virus(Malaysia, 1999) 

Zoonotic transmission cycles of Nipah virus  



2. Climate and habitat change 
    : Significant effect on vector distribution 
     (Expanding geographical ranges of zoonotic pathogens) 

< Climatic factors affecting infection and transmission of vectorborne diseases >  

Source : Am J Prev Med 2008;35(5) 



3. Handling & consumption of bush meat 
   ex) Outbreak of Evola virus 

 

 

 

 

 

 

 



4. Virus activity expanded 

THE AMERICAN NATURALIST February 2016, 187(2) 



Schematic summary of zoonotic viral disease outbreaks in the last decade 
The color bars above the line indicate the different disease events whereas 
the small bars below the line define the boundary of each calendar year. 
(Rev. sci. tech. Off. int. Epiz., 2014, 33 (2), 569-581) 

5. Vector activity expanded (bats) 



 What kind of animals transmit zoonosis? 

Farm Animals 
 

Cattle 

Swine 

Goats 

Cats & dogs 

Poultry 

Wild Animals 
 

Ticks 

Squirrels 

Raccoons 

Mice/rodents 

Bats 

Others 



 Bats and emerging zoonotic viruses 
    : A New Frontier of Emerging Infectious Diseases 

 

 “Are Bats Special As Viral Hosts?” 

 - High species diversity(925/4,600 mammal(20%)),  

 - Long life span(~25 years),     

 - The capacity for long-distance dispersal(travel 200-400mile),  

 - Dense roosting aggregations(colony size),  

 - The use of torpor & hibernation 

   (to conserve energy during cool nights and winter months) 



 Bats and emerging zoonotic viruses 
    : A New Frontier of Emerging Infectious Diseases 

 

 “Are Bats Special As Viral Hosts?” 
 

Hosting more viruses per species than rodents. 

    : Bats Carry More Human-Infecting Virus than Rodents 

 

 
      Source : USDA National Wildlife Research Center - Staff Publications. Paper 1527. 

Order mean no. host/virus 
Total viruses   Zoonotic viruses 

No. mean/host   No. mean/host 

Bats 4.51 137 2.71   61 1.79 

Rodents 2.76 179 2.48   68 1.48 



Bats and emerging zoonotic viruses 

Figure : Distributions of bat-human virus sharing showing numbers of bat-human shared viruses at 17 grid resolution (A)—color represents a linear 
scale from 1 (green) to 16 (red)—and composition of viruses by family within the six World Health Organization World Regions (B), where the size of 
the charts is proportional to the number of viruses. Shading denotes region (from lightest to darkest: Europe, South Asia, Africa, Americas, Eastern 
Mediterranean, Western Pacific), while colors denote viral family (see key). 
THE AMERICAN NATURALIST February 2016, 187(2) 



Rousettus aegyptiacus(Egyptian rousette) Pteropus alecto(black flying fox) 

http://www.sciencetimes.co.kr/wp-content/uploads/2015/07/new_www.batworlds.com_.jpg






Why is it of global concern? 

•There is a lack of coherent global approaches to prevention and 
containment  

The human, animal and plant sectors have a shared responsibility to 
prevent or minimize the development of  antimicrobial resistance by 
both human and non-human pathogens 

•Harmonization of national antimicrobial resistance 
surveillance and monitoring programmes, and 
implementation of international coordination programmes 

 

•Implementation of risk assessment 
 

Antimicrobial Resistance (AMR) 





Fig. 1. Antibiotic consumption in livestock in high-consuming 
countries, 2010–2030 (projected for 2030). Adapted from Van 
Boeckel et al. 2015 



CDC 2013 / WHO 2014 

19 threats 

Animal Link 

7 links 

URGENT THREATS (3)   

Clostridium difficile Possible 

Carbapenem-resistant Enterobacteriaceae (CRE)   

Drug-resistant Neisseria gonorrhoeae   

SERIOUS THREATS (12)   

Multidrug-resistant Acinetobacter   

Drug-resistant Campylobacter Possible 

Fluconazole-resistant Candida (a fungus)   

Extended spectrum ß-lactamase producing Enterobacteriaceae (ESBLs) Possible 

Vancomycin-resistant Enterococcus (VRE) Possible 

Multidrug-resistant Pseudomonas aeruginosa   

Drug-resistant Non-typhoidal Salmonella Possible 

Drug-resistant Salmonella Typhi   

Drug-resistant Shigella   

Methicillin-resistant Staphylococcus aureus (MRSA) Possible 

Drug-resistant Streptococcus pneumoniae   

Drug-resistant tuberculosis   

CONCERNING THREATS (4)   

Vancomycin-resistant Staphylococcus aureus (VRSA)   

Erythromycin-resistant Group A Streptococcus   

Clindamycin-resistant Group B Streptococcus   

Escherichia coli, resistance to FQs Possible 



Swine MRSA & Human infection 
(HA/CA/LA) 

(Nature, Mole B, 2013) 



Swine MRSA in EU 

(EFSA Journal 2009) 

EU countries(26)                MLST 

 Prevalence: 26.9%(0-50.2%)                    ST398 : 92.5% 

WVC 2017-8-30 50 



Swine MRSA in Asian Countries  

China : 10.3%,  
ST9>ST912>ST1297  

Singapore 
(Lab. pigs)  
: ST398 

Japan : 0.9%, ST221/398 

Baba et al. IJAA(2010) 
Chi et al. JAC(2009) 
Neela et al. JCM(2009) 
Sergio et al. JMM(2007) 
Lim et al.VM(2012) 
Lo et al. VM(2013) 

Malaysia : 1.38%, ST9  

Korea : 3.0%, ST398>ST541>ST72 

Taiwan : 28.3%, ST9  

WVC 2017-8-30 51 



Prevalence of MRSA in Asia 

China: 

 Pig; 6.4-16.7% 

 Pig farmers; 1.7 -10.7% 

w/o contact  1.4%  w/ contact   14.3% 

Korea: 
 

Breeder & Imported pig ; high MRSA 

 

Japan: 

ST221/ST398/6/9 

 

Thailand:  ST9   

Malaysia:  ST9 

Nepal: ST9 w/ bovine mastitis 

 

(17th ISSSI 2016, Korea) 
WVC 2017-8-30 52 



The 13th Meeting  of Asian Association of Veterinary Schools 

Re-emerging MRSA in US 

CA-MRSA 

Animal 

S. aureus 

HA-

MRSA 

USA300 
USA400 

ST72 

USA100 
USA200 
USA500 
USA800 

ST398 
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ST547
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85.0  
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34.7 

27.8 

23.6 

6.9 

ST72

ST5

ST239

ST1

81.2 

18.8 
ST72

Pigs 

Dairy cattle  

Raw meats 

Human  
Community 

Human & non-human MRSA in Korea 

 ST72 is a predominant type 
both humans and non-humans 
- Human : 35% 
- Non-Human : pigs 19%, cattle 85% 
                       meats 81%  

Lim et al. VM(2012); Nam et al. FPD(2011) 
Lim et al. JMB(2010)); Kim et al.JAC(2007) 

WVC 2017-8-30 54 



• Although the prevalence of MRSA in food 
animal products in Korea is still maintained 
at the low level, occurrence and increase in 
multiple resistant LA MRSA lineage and 
virulent HA MRSA lineage can be potential 
threat to public as animal related job 
workers and consumers are constantly 
exposed to these MRSA lineages. 
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Preparation  

Consumption 
 

after Linton AH (1977), modified by Irwin RJ 

Dead 
stock 

COMPANION 

ANIMALS 

Epidemiology of antimicrobial resistance 



Companion animal and AMR 





blaDHA-1/ CMY-2 b-
lactamase-producing E. 
coli  detected in dogs 

Similar PFGE pattern 
of AR Enterococci 
have been found in 
companion animal, 
their owners and vet 
doctors 
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S. Korea Elected Chair of CODEX Ad 
Hoc Task Force 

 • Korea has been elected to head an ad hoc 
T/F of CODEX (July 3th, 2016) 
 

• Korea will lead efforts in producing global 
guidelines regarding the reduction and 
prevention of the use of antimicrobial 
resistant microorganisms in environment, 
farm and fishery products, and food from 
2017-2020 (4yrs) 

• Create global guidelines to monitor the use 
of antimicrobial resistant materials by 
2020. 
 



국제식품규격위원회 항생제 내성 특
별위원회 (CODEX TFAMR) 





  

“One Health” approach 

Animal health 
communities 

Environmental 
communities  

Human health  
communities 
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