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Introduction 

• The terms ‘One Medicine’ and ‘One Health’ have been used to 
describe the concept of an integrated approach to ANIMAL, HUMAN 
and ENVIRONMENTAL HEALTH and to acknowledge that we are all 
part of ‘One World’ 

 

• in which animals, people and the environment are interdependent 
and must rely on each other for basic survival.  

 

• Hence….. ONE-WORLD-ONE HEALTH-ONE MEDICINE 

 

 

 



Historical Concept of Health 

• The Biomedical Perspective/definitions focused on the 
theme of the body's ability to function 

 
• "a state characterized by anatomic, physiologic, and 

psychological integrity; ability to perform personally 
valued family, work, and community roles; ability to deal 
with physical, biologic, psychological, and social stress“ 

 



Human Health-Definition 

• The World Health Organization (WHO) defined “health” in its 
broader sense in its 1948 constitution as  
• “A state of complete physical, mental, and social well-being 

and not merely the absence of disease or infirmity” 
 

• The 1984 WHO revised definition : 
• "the extent to which an individual or group is able to realize 

aspirations and satisfy needs, and to change or cope with 
the environment”. 



Veterinary Public Health 

•Defined by the WHO consultation on "future trends in veterinary 
public health" held in Teramo, Italy in 1999 as: 

 
• “The sum of all contributions to the physical, mental and social 

well-being of humans through an understanding and application of 
veterinary science” 

 
• Exemplifies  “one health” because  of Zoonoses:  

• 60% of human pathogens are zoonotic 
• 75% of emerging diseases are zoonotic 
• 80% of agents having a potential bioterrorist use are zoonotic 

pathogens 
 



Environmental Health 

WHO defined Environmental health:  

• “addresses all the physical, chemical, 
and biological factors external to a 
person/animal that can potentially 
affect health” 

 

It is targeted towards preventing disease 
and creating health-supportive 
environments 

 

 



One Health- Definition 

• The AVMA, FAO, OIE, WHO, UNICEF, and World Bank in their 
“Strategic Framework on One Health” established in 2008 that One 
Health is: 

 

“The collaborative efforts of multiple disciplines working 
locally, nationally and globally to attain optimal health for 
people, animals and environment”  

 



Innovative approach for Sustainable Wellbeing  

• The interdependence of humans, animals, and their environment has 
prompted a call for: 
 

• More Holistic, Collaborative (multi and interdisciplinary) approaches to: 
• Research 
• Disease prevention, monitoring, treatment (In Humans & Animals) 
• Environmental Health, Conservation & Management 
• Agricultural & livestock production Development (including Aquaculture) 
• Food Safety 
• Legislation and Policy etc 

 
• Toward the goal of logical,  practical and sustainable solutions to 

Environmental, Animal and Human well-being 
 



Environmental Health in a 
changing world: The Case of 
Nigeria 



Environmental Health 



Ecosystem impact 

• Lead level in surface water ranged 
between 0.5-0.90mg/l (mean=0.65 mg/l), 

 

• Lead level in fish muscle sampled from 
surface water ranged between 0.05-0.07 
mg/kg.  

 

• The highest lead level (10.28 mg/kg) was 
recorded the muscle of cultured fish 

Adeyemo et al, 2007; African Journal of Aquatic Science. 
32(2): 153–157. 



Oil Extraction Activities In 
The Niger Delta 

• The Niger Delta region of Nigeria covers an 
area of about 70 000km2 and is inhabited 
by about 7 million people (NDES, 1997) 

 

• It is Africa’s largest and the world’s third 
largest delta 

 

• With diverse and sensitive ecosystems 
including freshwater swamps, mangroves, 
creeks, estuaries and barrier islands  



Results 

All the 16 priority PAHs were detected in 
five of the six Rivers sampled, in fresh 
fish samples and dry ready-to-eat fish 
samples 

 

PAH, Aliphatic hydrocarbons and BTEX 
were detected in the water, sediments 
and fish samples from all impacted 
fishponds and ALL “Control” sites 

 

Salami, Adeyemo & Oyedele, 2011 

 

 

 



Oil Pollution in the Niger Delta 

Many of the oil facilities and 
operations are located within 
sensitive habitats - including areas 
vital to fish breeding, sea turtle 
nesting, mangroves and rainforests 
 
They have been severely damaged, 
contributing to increased biodiversity 
loss and poverty 



http://www.unwater.org/fileadmin/user_upload/unwater_new/docs/transboundary_waters.pdf 

Implications of Environmental ill-health 

• Transboundary Waters: Effects of 
Environmental pollution and 
degradation is not location bound! 

 

• USEPA estimates that 850 billion 
gallons of untreated discharges 
flow into water bodies annually, 
contributing to over 7 million 
illnesses each year. 

 

 

 

 

 



Environmental Health and Animal Health 

• Studies have demonstrated that low level of exposure to 
pollutants is often associated with chemical residues in animal 
system, and subtle or subclinical effects:  
 

• Oxidative stress, immunotoxicity, carcinogenicity, teratogenicity 
and endocrine disruption (Adeyemo et al, 2001, 2003, 2007, 2008, 2009, 2011, 2014, 2016) 

 

• Other adverse health effects are increased infectious disease 
susceptibility, immunosuppression, reproductive impairment, and 
neoplasia (Adeyemo et al, 2008, 2011a, b, c, d, 2012, 2013, 2014a, b, 2016a, b, c) 

 



Environmental,  Animal and Human Health 

• Animals also share 
human’ susceptibility 
to some diseases and 
environmental 
hazards.  
 

• Because of this, they 
can serve as early 
warning signs of 
potential human 
illness.  



Environmental Health & Wildlife Health 



Wildlife and Human Health 



Well-being in a Changing World: 
Global Public Health 

• In 2001, a comprehensive review identified 1,415 species of 
pathogens infectious for humans, including: 

 
•  217 viruses and prions,  
•  538 bacteria and rickettsia,  
•  307 fungi,  
•  66 protozoa and  
•  287 helminths 



Well-being in a Changing 
World: Global Public Health 

•Out of these  
•868 (61%) were classified as zoonotic 
 
•175 pathogenic species were considered to be 
associated with emerging diseases, of which 75% 
were zoonotic 
 
• the vast majority of which is coming from wildlife 



Well-being in a Changing World: 
Transboundary movement 

This also poses a major 
threat to animal welfare and 
to wildlife species 

conservation (Tb, HIV ) 
 
 A study of the drivers of 
disease emergence in wildlife 
showed that human 
movement of pathogens by 
trade and travel is the most 
important. 

 
 

 

 http://vetmed.illinois.edu/wildlifeencounters/k4/lesson3/intro.html 



http://www.my-walls.net/lion-nairobi-national-park/ 

Decisions on Wildlife 
Management in Kenya 
is not limited by 
geographic boundary 



ONE-HEALTH-ONE-WORLD-ONE -MEDICINE 

Essential for: 
 
•Transformational breakthroughs in Research and 
Management of human, veterinary and 
Environmental health issues 
 

These requires a paradigm shift in research 
conceptualization 
 
 
 
 
 
 



 
Linking  Environmental Pollution to Buruli 
Ulcer (Mycobacteria ulceran) 
 

• Mycobacterium ulcerans disease, a 
neglected tropical disease.Third most 
common mycobacteriosis after 
tuberculosis and leprosy  

 

• It has a global geographical distribution 
in about 33 countries with increased 
incidence in West African sub-region 

 

• Epidemiology is still not clear, but it has 
been associated with activities near 
water bodies in tropical and subtropical 
regions  

 

 

 

 

 

 



Pollution and Buruli Ulcer 

Buruli ulcer causes chronic 
devastating skin ulcers and 
often bone disfiguration 

 

We carried out a 
preliminary study to 
determine spatial pattern 
of BU in susceptible 
communities of Ogun 
State, Nigeria.  

 



A case of Bioconcentration of pathogen 





Pollution and Buruli Ulcer 

• A significant association (p=0.0001) was 
established both between river pollution, 
M. ulcerans in environmental samples  and 
incidence of BU in a “dose-dependence” 
manner. 

 

• Duker et al 2004 also reported spatial 
dependency of Buruli ulcer prevalence on 
arsenic-enriched domains in Amansie West 
District, Ghana 

 

• Geo-referenced maps showing the cases 
with their clusters, hotspots and correlation 
with polluted rivers were also produced 

 

 

 

 





Epidemiology, Prevention and Management of 
Buruli Ulcer 

Like Most infectious diseases, requires continued collaboration 
between  
 
• Physicians  
• Veterinarians 
• Public health Experts 
• Environmental Health researchers 
• Sociologist etc 

 
• A unifying environmental/ecological approach to the study of the 

disease and its prevention. 



The interaction of humans, animals, wildlife and 
their environment has never been more 

important than now 
  

 





Human Health 
Animal (domestic 
and wild) Health 

Environmental 
Health 

One Health approach – an integrated response to “what 
needs to be done?” -- as opposed to the classical approach 
based on “what can I do?” 

                                               ONE HEALTH APPROACH  



ONE WORLD-ONE HEALTH 

Public Health Veterinarians have  pivotal obligations, 
opportunities, and Contributions In amongst others: 

 
• Enhancing public health,  
• Recognising and responding to zoonotic disease 

transmission,  
• maintaining food and water quality, and  
• promoting wildlife and ecosystem health 

 



Some of the most prominent issues putting pressure on global health today 
include: 
 

• Food safety and public health; 
• Combating emerging or re-emerging diseases, especially zoonoses with the necessary 

disease surveillance and management of risks;  
• Food security and animal production to address the ever increasing states of human 

malnutrition and poverty; 
• Safeguarding biodiversity and addressing environmental management and 

sustainability; and 
• Bio-security and meeting threats of bio-terrorism 

 
All require holistic, collaborative strategy to strengthen the collective 
capacity to meet these challenges 
 

 

 

 

ONE HEALTH: GLOBAL TREND 



ONE HEALTH: GLOBAL TREND 



The USGS Environmental Health Science Strategy addresses the 
relationship among: 
• Environmental drivers  
• Exposure to disease agents (contaminants and pathogens),  
• The complex responses to contaminants and pathogens that result in 

environmental disease in wildlife, domesticated animals, and people 
http://toxics.usgs.gov/highlights/usgs_envirohealth_strategy.html 

 

ONE HEALTH: GLOBAL TREND 

http://toxics.usgs.gov/highlights/usgs_envirohealth_strategy.html




• Internationally, OIE, FAO, and WHO have received USAID EPT funds to 
improve networking among human and animal laboratories. 

 

• In 2012, UF announced a PhD in Public Health with One health 
concentration (http://egh.phhp.ufl.edu/academic-programs/doctoral-
programs/phd-in-one-health/) 

 

• “In particular, recommendations that point toward collaboration, 
resource sharing, coordinated research, and strengthened lines of 
communication deserve greater attention” (Emerging Infectious 
Diseases, www.cdc.gov/eid, Vol. 19, No. 12, December 2013) 

ONE HEALTH: GLOBAL TREND 

http://www.cdc.gov/eid


Conclusion 
• The health and welfare of the 

environment, animals and people are 
closely linked 
 

•  they have been developed separately 
and should be re-integrated 
 

• For sustainable solutions we have to 
think innovative strategies, integrating 
environmental, human and animal 
health. 

 
 



Innovative approach for Sustainable Well-being  

• The interdependence of humans, animals, and their environment has 
prompted a call for: 
 

• More Holistic, Collaborative (multi and interdisciplinary) approaches to: 
• Research 
• Disease prevention, monitoring, treatment (In Humans & Animals) 
• Environmental Health, Conservation & Management 
• Agricultural & livestock production Development (including Aquaculture) 
• Food Safety 
• Legislation and Policy etc 

 
• Toward the goal of logical,  practical and sustainable solutions to 

Environmental, Animal and Human well-being 
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