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ONE HEALTH: ROLE OF VETERINARIAN IN ZOONOSES 

AND FOOD SAFETY 
 

Dr. J. M. Anjaria1, Dr. K.R. Bhedi2, Dr. P.H.Tank3 

1Retd. Professor and Head, Dept of Veterinary Microbiology, AAU,Anand, 
2Asst. Professor, Dept of Veterinary Public Health & Epidemiology, COVSAH,JAU, 

Junagadh 
3Principal & Dean, College of Veterinary Sci. & A.H, JAU, Junagadh 

 

INTRODUCTION: 

 Ancient Indian literature and holy books like “Talmud” of Jews mention rabies. This 

is the first documented evidence of zoonotic infection. It has long been known that disease 

can cross the species barrier between humans, domestic and domiciliated animals and wild 

life. 70% of novel emerging infectious diseases are zoonotic and they have their origins in 

animal reservoirs. Therefore, the role and contribution of veterinarians is much stressed in 

one health. 

 The health of humans, animals and ecosystems are interconnected and to better 

understand and respond rapidly requires co-ordinated, collaborative, and multidisciplinary 

and cross sectored approaches. This holistic approach is referred to as “One Health”. The 

view of the food and agriculture organisation (FAO) of United Nation (UN) on One Health is 

broad and extends from human, domestic animal, wildlife and environmental health. This is 

an area of work that includesother Departments such as Natural Resource Management, 

Environment, Fisheries, Forestry, Aquaculture, Economic and Social Development, Legal 

Services and Communication. 

 One Health eludes any precise definition making it hard to convey as a concept. FAO 

has resisted to defineit to keep it open to a range of disciplines that can contribute to human 

health. There are established systems for infectious disease prevention, detection; 

preparedness and response are in place. The importance and the strength of this term is that it 

remains open to a range of disciplines required for taking complex challenges such as health, 

which is a continuum for local to the global level. 

 SARS epidemic of 2003 was the first major threat to human health and global 

economy of new millennium and there is a fear that highly pathogenic avian influenza virus-

H5N1 could develop into severe influenza pandemic leading  to significant mortality and 

morbidity causing far reaching disruptions in the lives of people, communities and countries. 

Therefore we break the old concept of professional silos and encourage new era build around 

trust and multidisciplinary, cross sectoral approaches. It is this need where a veterinarian 

must contribute in zoonotic infections. 

 Food safety and security is at the centre of One Health approach for combating 

zoonoses and providing animal protein diet e.g. milk, meat and eggs. This is an area for 

which veterinarians are solely responsible as meat and milk inspection is their domain. 

1.  Zoonoses: 

At present the definition of zoonoses is that the infections and infestation which are 

shared in nature by human and animals alike are termed as zoonotic disease,  and as stated 

above, about 70% of such infections are the responsibility of veterinarians. They have big 

and important role to play in every aspects of zoonoses with the input from various 

disciplines and collecting data, analysing it, and most important is the study of epidemiology 
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by looking forward, backward, front and back, up and down in fact 360 degree monitoring by 

engaging themselves with his disciplines mention above. 

1.1 Zoonoses transmission 

Zoonotic diseases are transmitted through eating, contact, and environment. Via these 

route bacteria are transmitted between human and the animal reservoir. The food born route 

is most important as vast majority of infections such as Salmonella, Campylobacter, and 

Yersinia etc. Direct contact between animals and humans are also important such as Rabies, 

Brucella, Enterohemorrhagic Escherichia coli (EHEC) and also some newer strain of 

Methicillin resistant Staphylococcus aureus (MRSA). Also wildlife holds a broad spectum of 

diseases, some of them are deadly.Therefore, the consumption of wildlife animals and the 

spillover of infectious disease from wildlife to food/production animal is of global 

importance. 

1.2 Food animal in general 

The vast majority of zoonotic disease cases in the word are related to animals which 

are used for food. Some of them may be transmitted to food animals from wildlife. Food 

animals bred at farms for food purposes may also include pathogens such as Brucella, 

Salmonella, Campylobacter, Verotoxigenic E. coli and Leptospira. Parasites such as Taenia, 

Echinococcus,  Trichinella and viruses (H5N1). There are some unconventional agents such 

as prions of which the most well known is Bovine Spongiform Encephalopathy (BSE). 

Diseases originate on the farm can be dealt with easily like Brucellosis and Parasites 

like Taenia and Trichinella. These diseases are eliminated from most of the European 

countries. 

1.3 Zoonoses related to food production chain 

Bacterial food related zoonotic outbreaks are usually occurring endemically in farm 

animals. These pathogens are found in most countries including industrialized countries and 

also in developing countries. These are invariably linked to a number of pathogens. These 

pathogens are wide spread and endemic and reality causing a major disease burden but are 

not often recognised as important pathogens. The spread of food born zoonoses through the 

food production chain is being referred as a “farm to fork” “boat to throat” issue related to 

the different stages of food production. It may originate at farm or all the way back to feed 

used in farm. 

1.4 Zoonoses related to poverty 

 Zoonotic disease with pandemic potential have received some recognition but a 

number of very important zoonotic diseases, disproportionately affecting poor and 

marginalized populations are ignored. These are referred to as “neglacted zoonoses such as 

Brucellosis, Leptosipaosis, Q fever and bovine T.B. 

 This affects directly to human health and potential to earn income. Brucellosis and 

Bovine T.B are chronic diseases lowers productivity but seldom death. Important zoonotic 

parasite includes Schistosomiasis, Cysticercosis, Trematodiasis, Echinococcosis and 

Taeniasis. These diseases are primarily related to poor hygiene and sanitation at farm level. 

Meat inspection is also play a part in the role in the zoonoses spread. Nearly 70% population 

of rural areas are dependent on agriculture, livestock and working animals. Therefore, the 

effect of this will be distrasterous, relative to human health directly and it also affects the 

potential to earn income. 

 These are also other danger in modern animal production methods. We now 

increasingly use antibiotics and contribute to the emerging risk of antimicrobial resistant 

(AMR) bacteria. Antibiotics are used in prevention, treatment and growth promoters. This 
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has resulted in a selective pressure and number of strains has become resistant to antibiotics 

and some of them are very important. This affects the last resort treatment for humans. 

2. Food safety and security 

 Transmission of zoonotic diseases can generally occur by eating, direct or indirect 

contact and via environment. Infection of Salmonella, Campylobacter, Coliforms bacteria, 

Yersinia and majority of parasitic disease occurs through oral route. To understand and 

anticipate transmission of food born infections it is important to monitor infectious diseases 

at critical points throughout feed and food chain, becauseof the unique situation of 

transmissibility between human and animals, zoonotic control relies on control of 

microorganisms in animals, the food chain and human. The latest tipping point in food safety 

is an outbreak of Bovine Spongiform Encephalopathy (BSE). U.K. had to destroy thousands 

of food animals to contain its spread in animals and humans. This belongs to the group of 

Transmissible Spongiform Encephalitis (TSE) or prions diseases. 

 Our current health situation has improved by keeping animal healthy through good 

management, hygiene, vaccination and prudent drug treatment, but still there are many 

zoonotic disease hosted by domestic, domesticated, wildlife, companionship and agricultural 

settings. Also close contact by raising, hunting, slaughtering and eating them or their 

products, e.g. milk and eggs. Food safety is at the centre of One Health. Therefore, the food 

becomes the important vehicle for many zoonotic pathogens. One of the major issued in food 

safety over a period time has been the lake of cross-sectoral collaboration across the food 

production chain between the animal health, food control and the human health sector. 

3. One Health 

 The increasing awareness of just how interconnected the systems are that intertwine 

the lives of animal, people and their environments- and each one of their health has come to 

be expressed as “One Health” from an infectious disease perspective, FAO has established 

system in prevention , detection, preparedness and response to better address threats at 

global and local levels. Critical to this work are FAO’s collaborative agreements with the 

world organisation for animal health (OIE) and WHO as a tripartite working to promote One 

Health. This tripartite, individually and collectively is involved in setting standards, 

improving governance and quality control mechanisms for health, as well as honing 

prevention efforts, developing early warning alerts and timely responses to disease events 

around the world and gaining better understanding of the drivers to disease emergence 

maintenance and spread. 

 The area of neglected importance is environmental health and ecosystem services 

human and other animals, share the biosphere with all other abiotic and biotic factors 

surrounding including pathogens. The importance of ecosystem services include the 

transformation of a set of natural assets, soil, plant and animals, air, and water, carbon 

sequestration and nitrogen fixation. Ecosystem services also can come from nature which 

includes pollination, regulation of climate maintenance and provision of genetic resources, 

maintenance and regulation of habitat, shade and shelter, prevention of soil erosion, 

maintenance of soil fertility, waterways, and water filtration and waste absorption and break 

down. 

3.1 Millennium development goals (MDG’s). 

 Broad health management approaches require development to reflect that health 

security cannot be viewed in isolation but includes aspects related to animal production, 

marketing, socioeconomically, governance, poverty and requirements for targeted 

developments. In developing world, food and health security are interdependent, critical to 

the livelihoods of more vulnerable group of society. Thus the One Health approach and the 
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importance of animal and animal products play an important role in contributing to the 

MDG’s narrated here. 

MDG-1. Eradicate extreme poverty and hunger. 

MDG-2. Achieve universal primary education. 

MDG-3. Promote gender equality and empower women. 

MDG-4. Reduce child mortality. 

MDG-5. Improve maternal health. 

MDG-6. Combat HIV/AIDS, Malaria and other disease. 

MDG-7. Ensure environmental sustainability. 

MDG-8. Lastly develop a global partnership for development and recognise that no 

one group, country or agency can accomplish this alone, whether local or global.   

3.2 Action plan  

 An action plan was endorsed by FAO’s Program committee in March 2011. It stresses 

the importance of the broad multidisciplinary and multisectoral  collaborative approach 

adopted by its action planning in  attending to the health risks at the animal human 

ecosystem interface and contributes to FAO/OIE/WHO tripartite vision. 

3.3 One health capacity in Africa 

 Africa probably has the highest burden of infectious disease with 72% of the disease 

burden attribute to poverty, interactions between socioeconomic opportunities and the health 

of animal, people and ecosystems compared to 27% in the rest of the world. Also factors like 

climatic variability, fluctuation of draught and flood and many other man made factors have 

made Africa countries to establish SADC, South African Development community to setup 

the Southern African centre for infectious disease surveillance-SACIDS. The founding 

African institutions are from Tanzania, Democratic Republic of Congo and Mozambique 

with smart partnership institutions from University of London Colleges linked by the 

London International development centre, London School of Hygiene and Tropical 

Medicine, The Royal Veterinary College, School of Oriental and African Studies as well as 

the International Livestock Canter located in Kenya. 

 The mission of the center is to improve Africa’s capacity to detect, identify and 

monitor infectious Diseases of humans, animals, ecosystem and their interactions in order to 

better manage the risks poses by them. 

3.4 One health approaches in western pacific and south east Asia 

 This is the most populous region with one quarter population of the global. The 

association of Southeast Asia Nations (ASEAN) has defined a roadmap to prevent, control 

and eradicate highly pathogenic Avian Influenza (HPAI) and other highly pathogenic disease 

among member states by 2020. Asian is in a unique position in Asia coordinating, 

influencing and even to some degree an integrated One Health approach for part of Western 

Pacific region. The ASEAN plus three EIDs programme has improved investigations of 

disease outbreak and developed a regional risk communication strategy. A new programme 

funded by Japanese Government is directed at improving laboratory capacity and 

networking. 

3.5 Selected nation level one health activity 

 National level planning has, with few exceptions, evolved along targeted planning for 

specific diseases coupled with some generic pandemic preparedness. 

  In Cambodia the National Committee for Disaster Management (NCDM) has 

ultimate responsibility for dealing with emergencies of any nature and has played a key role 

in coordinating responses to HPAI. 
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 In China, Beijing based nongovernmental organization: The Global Environmental 

Institute seek to develop sustainable market based models to untangle domestic 

environmental issue through engagement with local communities, Government agencies, 

Research Groups, Civil Society and the privet sector. It embraces a somewhat broader 

concept of One Health that immediately links with private enterprises. Kunming Medial 

University and the World Agro forestry Centre have been developing projects and 

programmes to address national echo health issues. 

 The National EID coordination office of the government of Laos has recently 

established Zoonoses Coordination Mechanism and collaborates with the Ministry of Health, 

Agriculture and Forestry.Out break of Nipah virus led to a formation of Interministrial 

Committee for control of zoonoses. Research continues under the Zoonotic Emergence 

Network (ZEN).The Filipino (Philippines) Government has established an Inter-Agency 

committee on zoonoses composed of representatives from the Department of Health, 

Department of Agriculture and Department of Environment and Natural Resources. 

 Vietnam was one of the worst Affected by HPAI. Government quickly developed a 

joint programme on Avian Influenza, Pandemic preparedness and emerging infectious 

disease (AIPED): Strengthening responses and improving prevention through a One Health 

approach. In Bangladesh, three ministries mainly, Ministry of health and Family Welfare, 

Ministry of Fisheries and livestock and Ministry of Environment and forest with the support 

of UNICEF, FAO and WHO have developed a strategic framework for operationalization of 

One Health approaches. There is well established mechanism in Bhutan for prevention and 

control of zoonoses at National Level. There are some dedicated local champions for the 

One Health cause in small country like Bhutan. 

 In INDIA, presently there is a joint monitoring Committee National level to 

coordinate Avian Influenza prevention and control. The Ministry of Health and Family 

welfares taking an initiative to establish a coordination mechanism for zoonosis prevention 

and control which will be expanded using FAO/OIE/WHO guidelines. Five priority zoonotic 

diseases are identified for collaboration between human health and animal health sectors, i.e. 

Anthrax, Brucellosis, Leptospirosis, Plague and Rabies. The Indian Council of Medical 

Research and Indian Council of Agricultural research are working to gather to promote 

multidisciplinary approach for zoonoses and food safety through research activities. The 

Public Health foundation of INDIA has been involved in promoting One Health concept in 

operational research and training. 

 In Indonesia, WHO Sponsored meeting was held and attended by representatives 

from Public Health, Animal Health security local Government and representatives of FAO. 

A multisectoral plan was agreed at the end of the meeting and an agreement was signed for 

its implementation. In Shri Lanka and Myanmar the One Health programme is in its infancy. 

But in Thailand, their local champions of one Health in academic Institutions, Government 

and non government sectors. Ministry of Public Health works in collaboration with national 

and international partners to strengthen One Health Epidemiological teams and to run a 

Master Degree Programme in One Health at University level.And Finally, political 

commitment by national government is Fundamental in promoting One Health approach for 

responding to and managing zoonotic disease and should be supported through policy 

decisions. 

4. Foundation for “One Health” educational strategy 

 There are a number of existing networks of South Asian Universities that encompass 

aspects of One Health such as the Asian university Network. The Asia partnership on 

Emerging Infectious disease Research, The Asia Pacific Academic Consortium for Public 
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Health, The Asian Eco Health network and the Southeast Asia Veterinary Schools 

Association. USAID is supporting a new One Health academic collaboration, South East 

Asia One Health University Network (SEAOHUN). This brings together multiple facilities 

including school of medicine, Veterinary Science, Public Health and applied science from 

Universities through region. 

 The need for capacity development is particularly  acute in the developing world, 

which is the least equipped to respond adequately. This can achieved through education and 

the implementation of applied One Health activities. The majority of all emerging human 

infections are zoonotic (60 to 75 %). This has been attributed to increase contact rates among 

human and animal population, population growth, habitat degradation, climate change and 

intensification of livestock production, international travel, heightenedpublic awareness, 

increases animal movements and trade. It is truism that One Health action begins with 

education and collaborative research. 

 Two master’s degree programmes were specifically established for the purpose of this 

training: A master of Public Health (BIOSECURITY) and Master of Veterinary Medicine 

(Biosecurity). A key feature of this training programme is that it was specifically designed 

for delivery by distant methods using Massey University’s internet-based learning 

Management System (LMS). The degree courses were delivered by research group at 

Massey University specialising in Veterinary Epidemiology and in Public Health.    
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APPLICATION OF ONE HEALTH APPROACH TO FACE 

THE CURRENT HEALTH THREATS 
 

Dr. M.N. Brahmbhat, Dr. J. B. Nayak, Dr. B. C. Parmar, Dr. J. H. Chaudhry 

Department of Veterinary Public health & Epidemiology,  

College of Veterinary Sci. & A.H., AAU, Anand 

 

One Health is a new dimension in viewing health. It takes into account health and 

well being of man, animals and nature or “Health for all” concept. The importance of this 

dimension is exposed when individuals cannot derive a solution especially in cases of 

disease threats or zoonoses. Today world recognizes health not only as the physical, the 

mental and the social wellbeing (as per WHO) but also as spiritual, emotional, vocational, 

political dimensions. These symbolize “One Health” in which a huge range of factors to 

which other sectors besides health must contribute if all people are indeed to attain a level of 

health that will permit them to lead a socially and economically productive life. Human 

beings are at the centre of concerns for sustainable development. They are entitled to a 

healthy and productive life in harmony with nature. There is a growing need to improve 

human and animal health services to protect global health and food security. It is observed 

that the limited resources for human and animal health service have failed to produce the 

desired effect, but collectively by adopting interdisciplinary or intersectoral strategies (One 

Health approaches) we can face challenging situations to achieve a paradigm shift in health 

service provision. For this there has to be convincing arguments that the costs of a major 

shift will generate substantial net benefits. 

Health threats 

Health threats at the human–animal–ecosystem interface have increased over the past 

decades, as pathogens continue to evolve and adapt to new hosts and environments, 

imposing a burden on human and animal health systems. The increase in health threats to 

humans and animals is driven by multiple, inter-related global factors generally related to 

human behavior and environmental changes and also reflects the complexities of the 

ecosystems in which humans and animals coexist. Because reducing these risks cannot be 

achieved by one sector alone, there is increasing convergence towards a One Health 

approach that incorporates a cross-sectoral, multidisciplinary mode of addressing these 

threats and reducing health risks. Today’s highly mobile, interdependent and interconnected 

world provides myriad opportunities for the rapid spread of infectious diseases, and radio 

nuclear and toxic threats, which is why updated and expanded regulations are necessary. 

Magnitude of health threats 

Leaders within healthcare organizations of all shapes and sizes face a wave of 

challenges including globalization, the explosion of information technologies, concerns 

around environmental impacts, changing demographics, increased regulatory scrutiny, 

pending healthcare reform and, most recently, a global economic recession. Some of the 

major health threats faced in today’s world are 

 Unsafe water, poor sanitation and hygiene can kill an estimated 1.7 million people 

annually, particularly as a result of diarrhoeal disease 

 Emerging zoonoses like Avian Influenza and Vector-borne diseases including malaria, 

dengue and leishmaniasis are always a threat in developing world. For example Malaria 

kills over 1.2 million people annually, mostly African children under the age of five. Poorly 
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designed irrigation and water systems, inadequate housing, poor waste disposal and water 

storage, deforestation and loss of biodiversity. 

 Urban air pollution generated by vehicles, industries and energy production kills 

approximately 800000 people annually. Indoor smoke from solid fuels kills an estimated 

1.6 million people annually due to respiratory diseases 

 Road traffic injuries are responsible for 1.2 million deaths annually; low- and middle-

income countries bear 90 per cent of the death and injury toll. Degradation of the built 

urban and rural environment, particularly for pedestrians and cyclists, has been cited as a 

key risk factor. 

 Toxic exposure like lead (Pb) can kill more than 230 000 people per year and causes 

cognitive effects in one third of all children globally; more than 97% of those affected live 

in the developing world. Similarly, common people are exposed to residues of pesticides 

and other heavy metals in the environment which can lead to health hazards like cancer. 

 Climate change impacts including more extreme weather events, changed patterns of 

disease and effects on agricultural production are estimated to cause over 150 000 deaths 

annually. 

 Unintentional poisonings kill 355 000 people globally each year In developing countries, 

where two-thirds of these deaths occur, such poisonings are associated strongly with 

excessive exposure to, and inappropriate use of, toxic chemicals and pesticides present in 

occupational and/or domestic environment. 

KEY CHALLENGES 

Emerging and communicable diseases 

Many zoonotic diseases are emerging as a result of environmental factors, including 

climate change, deforestation, alterations of wildlife habitat, and other land use change; 

human population growth; movement of human beings and animals across borders; and 

increased production of food animals. Infectious diseases account for 14 million deaths per 

year, around 25 per cent of the world total. They are the world’s leading killers of children 

and young adults. Six major diseases currently cause 90 per cent of the deaths from 

communicable diseases: AIDS, malaria, tuberculosis, pneumonia, diarrhoeal diseases, and 

measles. 

Poverty and population growth 

The global human population is estimated to reach 7 billion within the next few years 

and will increase its need for land, food and energy. As global populations expand and shift, 

the healthcare sector is coming under increasing pressure. The scope and emphasis of a One 

Health program are necessarily influenced by the changing characteristics of human and 

animal population it serves. The increased rate of population growth, loss of biodiversity, 

changes in population density and urban-rural movement requires a One Health dimensions 

to solve the new problems thus created. Despite undoubted health advances in many areas, 

poor health continues to be a constraint on development efforts. According to the World 

Bank estimates 970 million people were living below the ‘$1-a-day’ poverty line in 2004, 

and 2,550 million (40 per cent of the world population) below the ‘$2-a-day’ line (Chen and 

Ravallion, 2007). Characteristics of extreme poverty include very low income and lack of 

access to the basic necessities of health and life – food, shelter, water and other living 

requirements. High density of population contributes to the spread of communicable 

diseases, so population pressure not only drains food resources and leads to widespread 

malnutrition, but also sets the stage for epidemics. Population pressure, malnutrition and 

infection - thus constantly reinforce one another. Thus a decrease in the number of young 
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people in relation to the old appears imminent. The vicious circle of population pressure 

explains the effect of population on health. This involves Population pressure >>> Food 

Shortage>>> Malnutrition>>> Infection >>> High child mortality>>> High birth rate. 

Health Inequalities 

Global Health status accurately reflects the quality of life, or Human Development 

Index of our communities. In both the developed and developing world, many of the most 

compelling challenges derive from disparities or inequalities in the disease burden between 

advantaged or wealthy communities (or nations) and disadvantaged or poor communities. 

Health inequities are avoidable inequalities in health between groups of people within 

countries and between countries. Social and economic status and their effects on people’s 

lives determine their risk of illness and the actions taken to prevent them becoming ill or 

treat illness when it occurs. In Bolivia, babies born to women with no education have infant 

mortality greater than 100 per 1000 live births, while the infant mortality rate of babies born 

to mothers with at least secondary education is under 40 per 1000. Although economic 

benefits have been gained in the past 25 years, it is unequally distributed among rich and 

poor countries. Gender biases in power, resources, entitlements, norms and values damage 

the health of millions of girls and women. 

Health care challenges 

Health Challenges like Water scarcity, climate change, increasing incidence of 

drought and famine, malnourishment, disease, rapidly rising costs for food and energy. The 

extinction of endangered animal species and explosion of human population are also the 

major challenges faced today, for which approaches like One Health is needed. India is 

home to the greatest burden of maternal, newborn and child deaths in the world. Infant 

mortality rate declined from 83 per 1000 live births in 1990 to 44 per 1000 live births in 

2011 and maternal mortality ratio reduced from 570 per 100,000 live births in 1990 to 212 in 

2007–2009. 

However, both remain high in comparison to other BRICS countries. Animals and 

human beings often share exposure risks from noninfectious disease threats, such as air and 

water quality problems, pesticides, lead, and carbon monoxide. The triple burden of disease 

(communicable diseases, non-communicable diseases and other new infections) and the fact 

that people can afford more and more expensive care and treatment results in an increase of 

health expenditures that confronts countries with real challenges on the ways to reduce or 

freeze health expenditures rather than utilizing the country’s resources on the disease 

prevention programmes. 

Climate change and global health 

Effects of climate change on human health can be expected to be mediated through 

complex interactions of physical, ecological, and social factors. These effects will 

undoubtedly have a greater impact on societies or individuals with scarce resources, where 

technologies are lacking, and where infrastructure and institutions (such as the health sector) 

are least able to adapt. For this reason, a better understanding of the role of socio-economic 

and technological factors in shaping and mitigating these impacts is essential. Potential risks 

to human health from climate change would arise from increased exposures to thermal 

extremes (cardiovascular and respiratory mortality) and from increases in weather disasters 

(including deaths and injuries associated with floods). Other risks may arise because of the 

changing dynamics of disease vectors (such as malaria and dengue fever), the seasonality 

and incidence of various food-related and waterborne infections, the yields of agricultural 

crops, the range of plant and livestock, pests and pathogens, the salination of coastal lands 

and freshwater supplies resulting from rising sea-levels, the climatically related production 
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of photochemical air pollutants, and the risk of conflict over depleted natural resources. The 

global environment is rapidly changing, and animals and human beings are exposed to 

shared environmental health risks. Environmental disasters such as Hurricane Katrina wreak 

havoc on both human and animal populations. Now humankind became increasingly aware 

of the need for a more collective approach SUCH AS One Health approach to tackle certain 

urgent environmental problems. 

Food insecurity 

We face a global situation where an estimated 925 million people go hungry. The 

effects of food price increases are likely to deepen the vulnerability of those who spend 

between 50% and 80% of their family budget on food, mostly basic staples. Chronic and 

acute child malnutrition, low birth weights, and suboptimal breastfeeding are estimated to 

cause the deaths of 3.5 million mothers and young children every year. Furthermore, one in 

three children under the age of 5 years born in developing countries suffer from stunting due 

to chronic under nutrition. Efforts to respond to food insecurity, food safety and food trade 

challenges have addressed all four dimensions of food security namely, availability, access, 

utilisation and stability. Rising prices present a great opportunity for farmers to respond to 

growing demand. But farmers need inputs and cash to do this. Increases in extreme weather 

events will damage crops and disrupt farming. Sea level rise and flooding of coastal lands 

will lead to salination or contamination of fresh water and agricultural lands, and the loss of 

nursery areas for fishing. Drought and changing patterns of plant and livestock diseases and 

pest infestations, reduction of income from animal production, decreased crop yields, 

lessened forest productivity, and changes in aquatic populations will all affect food 

production and security. The regions which are already suffering from food insecurity and 

malnutrition are most likely to be adversely affected. 

Water and sanitation challenges 

Good health depends on continuous supply of safe and pure water. WHO estimates 

that the total global economic losses associated with inadequate water supply and sanitation 

are US$ 260 billion/year. The quality of water, whether used for drinking, domestic 

purposes, food production or recreational purposes has an important impact on health. 

Provision of public health infrastructure has been key to economic, social, and industrial 

development, and remains a challenge in many parts of the world. In 2002, 21% of people 

living in developing countries did not have sustained access to an improved water source, 

and 51% did not have access to improved sanitation. Water of poor quality can cause disease 

outbreaks and it can contribute to background rates of disease manifesting themselves on 

different time scales. Initiatives to manage the safety of water do not only support public 

health, but often promote socioeconomic development and well-being as well. Millions of 

people are exposed to dangerous levels of biological contaminants and chemical pollutants 

in their drinking-water due to inadequate management of urban, industrial or agricultural 

wastewater. WHO estimates that more than 200 million people are affected by 

schistosomiasis and around 800 million more are at risk of infection. In addition, 

dangerously high concentrations of chemical hazards, such as arsenic and fluoride, 

originating from natural sources affect millions and cause conditions such as cancer and 

fluorosis. The main health effects of lack of access to clean water and sanitation are 

diarrhoeal and other diseases caused by biological or chemical contaminants. 

Wars and terrorism 

Terrorism, defined as use systematic violence, threat of violence or terror against 

individuals, groups or Governments to achieve a political objective is currently a global 

distribution and growing interest for international public health problem. The terrorism 
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related violence affects the public health and the health care services in an important way 

and in different scopes, among them, increase mortality, morbidity and disability, generates 

a context of fear and anxiety that makes the psychopathological diseases very frequent, 

seriously alters the operation of the health care services and produces important social, 

political and economic damages. Terrorist attack may also disrupt public water system and 

sanitary system. Hence it is imperative for to develop preparedness and response plans in 

this context. There is a broad scope for the tools that One health offers, particularly in areas 

such as the epidemiological surveillance of terrorist attacks and its impact on morbidity and 

mortality planning, execution and evaluation of programmes of prevention, preparedness and 

emergency response of the health system to terrorism, intervention in mental health 

programs or programs of social intervention, among many others. 

The need for One Health 

The increased health threats resulted in global issues of environmental sustainability 

and have equally affected the health of humans and animals that are closely interconnected. 

The health and sustainability consequences of global change are economically, socially, 

medically, and environmentally costly, and as such, their control can be considered a global 

public good. The complexities and breadth of such threats demand interdisciplinary solutions 

that address the connections between human and animal health, as well as the underlying 

environmental drivers that impact health. Increasingly, there is a push in the global 

community to move from reductionist, reactionist approaches to more holistic, preventive 

approaches that rely on systems thinking. One Health concept is a growing global strategy 

that is being adopted by a diversity of organizations and policy makers in response to the 

need for integrated approaches. This approach can be relevant to a wide range of global 

development goals. If knowingly or unknowingly nature is not used (disuse) or is overused 

(abuse) it would deteriorate. Healthy environment and healthy animals ensure healthy life for 

mankind. 

Contributions from One Health Approach 

In global health there has been significant progress towards achieving the Millennium 

Development Goals but many challenges remain. There have been reductions in child 

mortality and gains in the treatment and prevention of HIV/AIDS, tuberculosis, malaria, 

poliomyelitis and neglected tropical diseases. The value of an activity or its impact may be 

reflected by market prices, e.g. health treatment expenditures or production losses avoided. 

But often, One Health risk mitigation activities result in nonmarket outcomes such as 

avoidance of human distress or death, feelings of consumer confidence, improved animal 

welfare or conservation of an animal species, which do not have a market value but 

nevertheless can be measured using one of the many approaches available in economic 

theory, such as contingent valuation. A change from a traditional sectoral approach of health 

management to a holistic One Health approach needs to compare the marginal benefits 

against the marginal costs of such a change. The final outcome of One Health initiatives is 

the avoidance or reduction of health threats in humans and animals and translated into values 

using established economic quantification methods. There is a financial gain for animal and 

public health services to combine their resources to either attain a critical mass that allows 

the establishment of some minimal infrastructure and service provision or to enhance the 

delivery of services by sharing cost-structures. Such cost-sharing initiatives serve to reduce 

the investment required in individual programmes, thus increasing the efficiency of a 

programme. 

 

 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

12 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

Conclusion 

Recent experiences on emerging zoonotic diseases like bird flu and kyasannur forest 

disease in Kerala have demonstrated the potential for major impact on human and animal 

populations, either directly due to morbidity and mortality in animals or humans, or 

indirectly due to response to disease, control measures, effect on trade or fear of disease and 

associated behaviour change. This has stimulated the creation of interdisciplinary 

partnerships for integrated surveillance and/or rapid response for future emerging disease 

threats. If such partnerships are well coordinated, sustainable development and facing 

current challenges will be made easier and less costly to contain. 
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ZOONOSES AS OCCUPATIONAL HAZARDS WITH 

SPECIAL REFERENCE TO BRUCELLOSIS 
 

N. M. Shah1 and J. B. Kathiriya2 
1Retd. Professor & Head, Dept. of Veterinary Microbiology, Veterinary College, SDAU, 

Dantiwada. 
2 Assist. Professor, Dept. of Vet. Public Health & Epidemiology, COVSAH, JAU, Junagadh 

  

The word 'Zoonosis' (Pleural: Zoonoses) was introduced by Rudolf Virchow in 

1880 to include collectively the diseases shared in nature by man and animals. Later 

WHO in 1959 defined that Zoonoses are "those diseases and infections which are 

naturally transmitted between vertebrate animals and man". Zoonoses include only those 

infections where there is either a proof or a strong circumstantial evidence for 

transmission between animals and man. 

Occupational Hazards 

An occupational hazard is a hazard experienced in the workplace. Occupational 

hazards can encompass many types of hazards, including chemical hazards, biological 

hazards (biohazards), psychosocial hazards, and physical hazards. 

Occupational hazard as a term signifies both long-term and short-term risks 

associated with the workplace environment and is a field of study within occupational 

safety and health and public health. Short term risks may include physical injury, while 

long-term risks may be increased risk of developing cancer or heart disease. 

Brucellosis 

Brucellosis is an ancient disease and is one of world’s major zoonoses accounting 

for enormous economic losses and significant human morbidity in endemic areas. 

Clinical conditions similar to brucellosis have been described since the time of 

Hippocrates in 450 BC. In the 19th century J. A. Marston was the first to describe 

brucellosis as Mediterranean gastric remittent fever in 1861 from his base in Malta. Sir 

David Bruce described the cause of the disease in 1887 and reported numerous small 

coccal organisms in stained sections of spleen from a fatally infected soldier. He isolated 

and identified the organism in culture from spleen tissue of British soldiers stationed at 

Malta and named it Micrococcus melitensis (Bruce 1887). Later, it was renamed Brucella 

melitensis in his honor. The relationship between contagious bovine brucellosis and 

human brucellosis was confirmed by Meyer and Shaw in 1920. In India, the presence of 

brucellosis was first established early in the previous century and since then reported 

from almost all states. 

Occurrence and transmission 

Animal brucellosis is endemic worldwide and bovine brucellosis, caused by               

B. abortus, remains the most widespread form in animals. Brucellosis causes 

considerable economic losses through reduced productivity, abortions and weak offspring 

of livestock, which is a major hurdle for trade and export. Human brucellosis is mainly 

caused by B. melitensis, B. abortus, B. suis and B. canis. Although B. ovis is widespread 

in sheep, it has not been identified in humans. B. melitensis is the principal cause of 

human brucellosis worldwide and may account for up to 90%of all brucellosis cases with 

B. melitensis type 1 predominating in India. The infective dose of B. melitensis is very 

low (10 organisms). Human brucellosis is traditionally described as a disease of variable 
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manifestations. It is a severely debilitating disease manifesting numerous complications 

that require prolonged treatment with a combination of antibiotics leading to considerable 

medical expenses in addition to loss of income due to loss of working hours. 

Consumption of unpasteurized milk and their products especially soft cheese, 

yoghurts and ice-cream, undercooked traditional delicacies such as liver and spleen are 

mainly responsible for human brucellosis. Camel milk is considered to be the most 

important source of infection in Middle East countries and Mongolia. Though rare, 

occasionally human-to-human transmission takes place through tissue transplantation or 

sexual contact. Also, contact with vaginal discharge, urine, feces and blood of infected 

animals through broken skin and mucous membrane of conjunctiva and inhalation of the 

organism can cause the disease. The disease is an occupational hazard for livestock 

owners, abattoir workers, dairy workers, shepherds, farmers, veterinarians and laboratory 

workers. Brucellosis is one of the most common laboratory acquired infections. With the 

increase in global tourism, brucellosis is emerging as a common imported disease in the 

developed world. 

Among non-human animals, the predominant route of exposure for smooth strains 

of Brucella is through ingestion or inhalation of organisms that are present in fetal fluids 

or other birth products; herds are typically exposed following the introduction of an 

infected animal that subsequently gives birth or aborts a fetus, whereupon pasture or 

water become contaminated by excretions. Transient disease (e.g. abortions) can also 

develop following administration of a live Brucella vaccine, particularly the B. abortus 

vaccine strain. Among dogs and sheep, transmission of rough strains of Brucella may be 

more common via the venereal route, although supporting data are limited. Among dogs, 

the urine of males and vaginal secretions of females are the main sources of infection via 

the venereal, oral, nasal, or conjunctival routes. The greatest impact of brucellosis is 

evident in breeding facilities, where chronic infections can become established and leave 

considerable effect on breeding success. Unlike other rough strains, B. canis is capable of 

causing human illness; however, B. canis associated illness is of decreased severity and 

frequency, compared with illness caused by the smooth Brucella strains. 

B. suiswas among the earliest agents investigated and developed as a bioterrorism 

weapon in the United States offensive bioterrorism program in the 1950s. The zoonotic 

pathogens B. abortus, B. melitensis and B. suis have been identified as Category B 

bioterrorism agents because they are easily capable of causing considerable morbidity 

and low numbers of deaths if used in a mass event. These  three Brucella spp. are also 

designated as select agents by the US Government. They are under joint regulation 

between the CDC and the USDA as pathogens capable of causing substantial morbidity 

and death rates among domestic animals, with resultant effects on food supply. 

Therefore, any research or other work with these pathogens and any interstate 

transportation of isolates must be registered with these regulating agencies and be 

accompanied by the appropriate permits. 

An estimated 500,000 human infections per year still occur worldwide. The 

reported incidence in endemic areas varies from <1/100,000 population in UK, USA and 

Australia, to >20-30/100,000 in southern European countries such as Greece and Spain 

and up to >70/100,000 in Middle Eastern countries like Kuwait and Saudi Arabia. 

Worldwide prevalence 
Brucellosis is major health problem in Mediterranean, Middle East, India, Latin 

America, Africa, parts of Mexico and parts of Asia. Syria has the highest annual 

incidence worldwide, reaching an alarming 1603 cases per million per year. Rate of 
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human infection is high in Peru, Kuwait and Saudi Arabia as compared to sub-Saharan 

Africa, where the rate is relatively low which may be due to under reporting and low 

levels of surveillance. 

Only 17 countries claim to be free of brucellosis. Though it has been eradicated 

from almost all of Europe, reports still indicate presence of human brucellosis in Greece, 

Spain and Turkey. Brucellosis-free status has been granted by the European Union (EU) 

to Sweden, Denmark, Finland, Germany, the UK (excluding Northern Ireland), Austria, 

Netherlands, Belgium, and Luxembourg (European Commission 2005). Norway and 

Switzerland are also considered brucellosis-free countries. France is an example of 

successful eradication. An increase in annual number of reported cases in Turkey has 

been observed, exceeding 15000 cases in 2004 (OIE, 2005) whereas situation in Iran is 

improving with the annual incidence falling from 1000 cases to 238.6 cases per million in 

2003 (OIE, 2005). Iraq shows high endemicity with the annual incidence of 278.4 cases 

per million of population (OIE, 2005). Serological evidence of brucellosis was reported 

in chicken using conventional and non-conventional serological tests. 

In US, the disease is usually present in Hispanic populations due to illegal 

importation of unpasteurized dairy products from neighboring Mexico, where the disease 

is endemic. The incidence is approximately 200 per year or 0.04 per 100,000. Patients in 

theUnited States are primarily found in Texas, California, Virginia, and Florida. 

The occurrence of bovine brucellosis has been reported by 93 countries. The 

concept of host restriction of different Brucella species is gradually eluding as reports 

from Brazil and Columbia show that B. suis biovar 1 has become established in cattle, 

thus, becoming a more important reservoir than pigs. B. suis has the widest host range, 

with established host-pathogen relationships in reindeer and hares in addition to swine. 

However, almost all Brucella spp can infect mammalian species other than their preferred 

host; for example, both B. melitensis and B.suis are capable of colonizing bovine udders 

and, therefore, contaminating cows’ milk. 

Prevalence in India 

The true incidence of human brucellosis in India is not known. It has been 

estimated that the true incidence may be 25 times higher than the reported incidence due 

to misdiagnosis and underreporting. One study showed a seroprevalence of 1.6% by SAT 

and confirmed by isolating B. melitensis in 43 of the 93 children referred to the 

microbiology laboratory of the Patil Medical College in Bijapur, Karnataka during a 

period of 13 years. Most of them were shepherds and had the habit of consuming fresh 

goat milk. They also reported brucellosis in 495 adults with a prevalence rate of 1.8% by 

testing blood samples of 26,948 adults in Bijapur during a period of 16 years from 1988 

to 2004 and isolated B. melitensis from 191 cases. Mathur (1964) reported 8.5% 

seroprevalence of brucellosis among dairy personnel in contact with infected animals and 

isolated Brucella from 7 cases. In Gujarat, 8.5% prevalence of Brucella agglutinins was 

recorded in human cases. In Haryana, 34% prevalence of human brucellosis was recorded 

among veterinarians, attendants and compounders in contact with animals. Thakur and 

Thapliyal (2002) observed a prevalence rate of 4.97% in samples obtained from persons 

exposed to animals with a markedly higher prevalence of 17.39% among field 

veterinarians. Another scientist found that 24 (8.2%) veterinary workers showed Brucella 

specific antibodies in significant titres. High seroprevalence rate was also noted in 

specific risk groups such as abattoir workers. Mudaliar et al. (2003) showed the presence 

of Brucella antibodies in 5.33 % of animal handlers of which 4.51 % were dairy farm 

workers and 14.63 % were veterinary doctors. Rana et al. (1985) showed a seropositivity 
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of 27.7 % among veterinarians in Delhi. Agasthya et al. (2007) reported brucellosis in 

high risk group individuals with disease prevalence at 41.23 %in veterinary inspectors, 

30.92 % in veterinary assistants, 12.37 % in veterinary officers, 6.18 % in veterinary 

supervisors, 6.18 % in group- D workers, 2.06 % in shepherds and 1.03 % in butchers. 

Economic impact 
The impact of the disease on national economy due to brucellosis in cattle and 

buffalo was to the tune of Rs 240 million every year. This amounts to more than half % 

of total value of all meat and milk products produced in the country. The annual loss due 

to human brucellosis was estimated to be 30 million man-days. Earlier to this, the 

economic loss due to brucellosis among bovines was estimated at Rs 311.47 million 

(Mathur and Sharma 1974). Kunen (1994) estimated that the losses due to brucellosis 

cost India at least Rs 350 million annually in terms of food animals and man-days of 

labour lost. Human brucellosis causing physical incapacity and loss of 3 million man 

days of labour annually and it is estimated that 5 lakhs new human cases are affected 

annually in the world. 

Workplaces and occupational exposure 

A high occupational risk of infection with Brucella species is associated with 

specific workplaces where employees are working in direct contact with infected animals 

or their products. This includes certain workers, such as farmers, stockmen, shepherds, 

goatherds, abattoir workers, butchers, dairymen, veterinarians, laboratory workers, health 

care workers, and those involved in the processing of viscera, hides, skins and wool. The 

highest level of occupational risk is assumed at the workplaces where individuals are 

working with animals during abortion or parturition and during other contacts with 

infected animals, like shearing, dipping, examination, vaccination and treatment as well 

as during disinfection and cleaning of contaminated premises. 

One should point out that the way of disease acquisition in many professionally 

exposed workers is almost impossible to determine, and quite often it is a result of not 

only one, but more risk activities (different entry portals at the same time).The 

occupational risk in veterinarians is the highest during abortion or parturition of animals, 

their examination, insemination, vaccination, and treatment of animal diseases. 

Laboratory workers with specific occupational exposure to contaminated 

specimens and Brucella cultures are also identified as an occupational group at high 

occupational risk. At particular workplace risk of infection with Brucella are the workers 

in laboratories where culturing of Brucella species is performed. Brucella aerosols could 

be generated by the handling of cultures and their inhalation, as in centrifugation when 

breakage of containers occurs and presents the highest risk. The processes of preparation 

and use of live vaccines, application of diagnostic procedures, and preparation of 

diagnostic antigens, are also characterized with high occupational risk. 

Employees engaged in the processing of animal products, such as slaughter men, 

butchers, meat packers, collectors of foetal calf serum, processors of hides, skins and 

wool, renderers as well as dairy workers may be exposed to Brucella species. 

Workers performing their tasks at the workplace are generally infected by 

inhalation of infectious aero- sols, contamination of conjunctivae, ingestion, skin 

contamination through cuts or abrasions, and rarely by contact with laboratory cultures 

and tissue samples, and accidental self-inoculation with live vaccines. 

Prevention and control 

Prevention of human brucellosis is dependent primarily on eradication or control 

of animal brucellosis by vaccination or culling, practice of hygienic measures by those at 
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occupational risk and pasteurization or proper heating of milk produce before 

consumption. Control of animal brucellosis is dependent on two main principles: 

(a) Prevention of exposure of animals to infection by preventing free grazing and 

movement along with frequent mixing of flocks of sheep and goats, unrestricted trade, 

use of local cattle yards and fairs for trading, sending dry animals back to villages for 

maintenance, use of semen from unscreened bulls for artificial insemination and poor 

farm hygiene which contribute to the high prevalence and wide distribution of 

brucellosis in animals in India. 

(b)  Elimination of infected animals from the herd. 

Detection of truly infected animals assumes paramount importance in any brucellosis 

control programme. The campaign is easy to operate with high success in small farms 

with control over movement of animals. A test and slaughter of infected animals or 

extensive vaccination with approved vaccine, depending on the situation, may be used. 

This requires a quick, cheap and reasonably sensitive screening test besides a good 

confirmatory test. In cattle, RBPT is used as screen test followed by testing positive sera 

with CFT for confirmation. The milk ring test (MRT) could be used for identifying 

infected dairy herd with good results followed by sero-testing individual animals. Its 

major drawbacks are that this cannot be used on dry animals and its efficacy is doubtful 

in sheep and goats. 

Mass immunization in cattle: At present, mass immunization with recommended 

doses of approved vaccines is the only way to bring down the incidence of brucellosis in 

areas with high prevalence. For cattle, B. abortus S-19, a live attenuated vaccine, given at 

the age of 3 to 6 months (in certain cases up to 8 months) is recommended. In spite of 

certain drawbacks, it is used 80% of cases with satisfactory results. When used routinely 

to attain coverage of population, there is a gradual decline in incidence leading to herd 

immunity. Where eradication is the aim, vaccination should be stopped once the 

incidence falls below 0.2% and the infected animals must be eliminated. 

Control in sheep and goat: The epidemiology and planning for prevention and 

control of brucellosis in sheep and goats are similar to that of cattle with minor 

adjustments. A live attenuated Brucella vaccine based on a smooth variant of B. 

melitensis Rev-1 appears to be highly effective and is widely used to vaccinate small 

ruminants in parts of the world where B. melitensis is enzootic. Immunization of young 

recently weaned rams (weaner rams) with the B. melitensis Rev-1 vaccine is also 

recommended for control of B. ovis in some countries. Like the strain 19 vaccine, this 

vaccine, too, causes abortions in pregnant animals and short-term shedding of the Rev-1 

strain in milk leading to human infections with B. melitensis Rev-1. The probability of 

success in flocks where contact with other flocks is frequent remains poor. Under such 

circumstances, all the animals coming in contact should be tested. 

Control in swine: In swine, control of brucellosis poses difficulty because there is 

neither a satisfactory test to identify infected individual animal nor a satisfactory vaccine. 

It is, therefore, advisable to slaughter the herd. 

Control in wild animals: Control of brucellosis in wildlife animals has proved more 

challenging, which has been much complicated by the movement to protect animal 

biodiversity. In USA, brucellosis control in elk and bison in the Greater Yellowstone 

Area currently calls for surveillance and removal of seropositive animals from some 

populations as well as management actions to limit contact between bison and cattle in 

selected locations. Because transmission is increased among populations that access elk 

in winter feeding areas, some authorities have proposed discontinuation of winter feeding 
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programs. Experimental vaccination did not prove effective in feral swine or elk (Olsen et 

al. 2006) with variable results in bison. A bigger challenge for brucellosis control in 

wildlife and feral domestic animals, even an effective vaccine is developed, could be 

effective vaccine delivery systems for these animals. 

Although advances in vaccine safety have been made, even the current animal 

vaccines possess certain drawbacks such as these are capable of causing both abortion 

among pregnant vaccinates and persistent infection among vaccinates with the vaccine 

strain. Thus, development of new vaccine(s) or improvements in existing vaccines, 

including expansion for use in more animal species, and efficacy against more of the 

pathogenic Brucella spp. are needed. 
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‘Disease knows no boundaries and borders are porous to disease’! One Health 

approach integrates the health of humans, animals and the environment. 'One Health' is an 

approach to designing and implementing programmes, policies, legislation and research in 

which multiple sectors communicate and work together to achieve better public health 

outcomes (WHO, 2017). One health initiative task force of American Veterinary Medical 

Association defined ‘One health’ as “the collaborative effort of multidisciplines working 

locally, nationally and globally– to attain optimal health for people, animals, plants and our 

environment” (AVMA, 2008). Humans do not exist in isolation, but are a part of large living 

environment and are regarded to be interrelated to the inhabiting ecosystem (Scott, 

2008).This approach finds relevance in the core areas of Veterinary Public Health viz., food 

safety, zoonoses and combating antimicrobial resistance. The interconnectedness of the 

humans with animals and ecosystem was enunciated by William Foege, epidemiologist who 

played a crucial role in the small pox eradication, as “you cannot tell the story of human 

health separate from animal health or environment health” (Atlas et al., 2010). This triphasic 

interaction between human– animal– ecosystems forms the soul of one health. The slogan 

‘One World–One Health’ gained momentum with the Wildlife conservation society, Canada 

conducting a conference at Rockefeller University, New York on the topic of “Building 

interdisciplinary bridges in a globalized world” in 2004 to discuss the movement of diseases 

among human, domestic and wild animal population and to set a holistic approach to the 

prevention of epidemic or endemic disease and maintain ecosystem integrity. The resolutions 

are known as Manhattan principles (Wildlife Conservation Society, 2012).  

The World Health Organization (WHO), Food and Agricultural Organization (FAO) 

and World Association for Animal Health (OIE) formed a tripartite collaboration on one 

health and were joined later on by United Nations International Children’s Emergency Fund 

(UNICEF) and World Bank. The theme has now been taken into mainstream by many 

national and international agencies across the globe. The “One Health” resolution was 

adopted in 2007 by the American Medical Association (AMA) House of Delegates that 

promotes partnership between human and veterinary medicine. The American Veterinary 

Medical Association (AVMA) convened the One Health Initiative Task Force that describes 

a holistic, collaborative approach to animal and human health (Blackwell and Leap, 2008; 

Pappaioanou and Spencer, 2008). The initiative recommended the development of centers of 

excellence, innovative ways to collaborate on research, joint outreach and education for 

veterinary and human medical professionals, and new directions toward professional 

opportunities. 

One Health in India: Challenges 

Zoonoses burden: Zoonoses refer to those infections and diseases that are naturally 

transmissible between vertebrate animals and man. At the common domain of human, animal 

and environment are the zoonotic diseases. Among the 1415 known human pathogens, 62% 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

20 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

(868) are zoonotic and nearly 75% of the emerging human pathogens have their origin in 

animals. In simpler terms 6 out of every 10 known infectious diseases in humans are spread 

from animals, and 3 out of every 4 new or emerging infectious diseases in humans are of 

animal origin. The livestock are an inherent part of man’s life through their dependence as a 

source of food, draught power or as companions. Further, the close proximity of livestock, 

especially in the developing world, to residential areas raises serious queries about public 

health implications. The rapid expansion of large-scale livestock farms, increasingly 

interwoven with urbanized areas, and its potential impact on neighboring residents' health is 

a neglected but important area. The peri-urban areas are turning into hotspots of infectious 

diseases owing to the creation of a favorable ecology for disease propagation and expansion. 

In this context One Health approach could provide an earlier opportunity for zoonotic disease 

detection and prevention. India is among the top geographical hotspots where zoonotic 

diseases are major public health issue causing high burden of morbidity and mortality. High 

priority zoonotic diseases like brucellosis, rabies, tuberculosis, leptospirosis have emerged 

and re-emerged in the country. Occupational zoonotic diseases such as anthrax, brucellosis 

have affected human health throughout. Bovine tuberculosis is considered endemic in India 

has impacted productivity among cattle and has crossed over to humans. The list continues 

and the zoonoses burden represents a major public health threat. The global burden of 

diseases is huge and the zoonotic diseases account for nearly two billion cases per year 

resulting in more than two million deaths.  

  Poor surveillance and response mechanisms for zoonotic diseases: The increasing 

population has led to fast paced urbanization. The public health system has been unable to 

keep pace with the population growth leading to an inadvertent creation of ecosystems tailor-

made for genesis of many emerging and remerging infections. The improved transport 

facilities have taken diseases across the borders. In these circumstances exotic diseases have 

time and again wreaked havoc on human and animal populations. Recent outbreaks of 

Crimean-Congo hemorrhagic fever, Nipah virus, Avian Influenza in India, reemergence of 

Ebola fever in Africa, and emergence of MERS-CoV in Middle-East point towards a 

collective failure in surveillance mechanisms.  

  Foodborne diseases: The improved food crop production along with ample 

availability of foods of animal origin calls for food safety. Foods containing pathogenic 

microorganisms and toxic chemicals are responsible for more than 200 diseases ranging from 

diarrhea to cancer. The WHO strategic plan provides a coherent framework for taking action 

on priority issues in the area of food safety and food borne zoonoses for the period 2013–

2022 (WHO, 2013). The Ministry of Health & Family Welfare and Food Safety and 

Standards Authority of India are involved in ensuring safe and wholesome food for human 

consumption thorugh various laws. However, the lack of a robust foodborne disease network 

has led to mere guess work in terms of foodborne disease burden.  

  Antimicrobial resistance: Antimicrobial resistance has been attributed to increasing 

use and misuse of existing antibiotics in both human and veterinary medicine. While the 

development of resistant strains is inevitable, the unrestricted ways of antibiotic use has only 

hastened the process. The global consumption of antimicrobials is projected to increase by 

67% by 2030 (Van Boeckel et al. 2015). The report further projects that by 2030 there will 

be a 2 fold increase in antibiotic consumption in case of animals and 3 fold increase in case 

of poultry in India alone. Alarmingly, 9 out of 14 antibiotics which have been drugs labeled 

as ‘critically important’ to human health being commonly used in animals (CDDEP, 2016). 

Use of antibiotics in chickens, in particular, is expected to triple in India by 2030 and 
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therefore it is important to regulate the use of antibiotics in animals as well as humans to 

tackle the issue. Estimates of global antibiotic use in poultry, swine and cattle in 2010 

indicate that India accounts for 3 percent of global consumption and is among the top 

consumers worldwide, along with China, the United States, Brazil and Germany. It is also 

important to monitor the presence of antibiotic residues in animal food products as their 

presence can give chance to microbes to acquire resistance. 

Opportunities in ‘One Health’ 

  The ‘One Health’ approach seeks to addresses problems at the intersections of 

human, animal, and environmental health by utilizing the expert knowledge of researchers, 

including public health practitioners and clinicians, from multiple disciplines and at local, 

national, and global levels (Lebov et al., 2017). The National Commission for Agriculture 

(1976) recommended a tri-partite set-up of a VPH specialist, a medical personnel and a wild 

life graduate at all districts to study and plan for zoonotic disease outbreak contingencies. 

This multi-disciplinary approach is the crux of the ‘One Health’ principle. The following 

theme areas can be addressed immediately to realize the potential of the One Health concept.   

1. Intersectoral collaboration and coordination:  

While dealing with zoonotic diseases the unique aspect is the man-animal-

environment interface, the collaboration between various fields is therefore crucial for an 

efficient control program. Through One Health, not only veterinarians in governmental, 

nongovernmental and private sectors, but also other professionals such as physicians, nurses, 

microbiologists, environmental specialists, sanitarians, food technologists, agricultural 

scientists, paraveterinary staff and auxiliaries who contribute to the treatment, control and 

prevention of diseases of animal origin can be brought to a common platform. Further, the 

existing surveillance set up needs to be strengthened. Proactive surveillance should be 

conducted with database generation on distribution of diseases and their determinants. 

Impetus should be placed on diagnostic preparedness with intensification on development of 

cost effective and user friendly rapid diagnostics. A veterinary public health programme may 

act as a focal point with liaison functions and to serve as a catalyst for intersectoral action, 

especially between agriculture and the health sectors, where functions and resources related 

to food production and the control of zoonoses exist, but are often dispersed or separate.  

2. Training of professionals in the subject matter 

The key component of any one health programme is the trained human resource 

associated with it. The personnel should have formal training in the various aspects of 

veterinary public health, namely food hygiene, zoonoses, environmental health along with 

community medicine. They should be abreast with the all the latest developments in the field 

and disease trends, and should have good management and communication skills. In this 

regard veterinary schools in India have incorporated milk and meat hygiene, zoonoses and 

human health, and environmental health to their curriculum. Other subjects include 

epidemiology, microbiology, parasitology, pathology, immunology and biostatistics. In 

addition, food protection, management and participatory extension methods have also been 

considered. This can provide a mechanism whereby veterinarians can be more effectively 

trained. In a study on the assessment of knowledge of zoonoses among medical students in 

India, Kakkar et al. (2011) reported that on an average, a medical student is aware of only 

about 40-60% of what is needed to diagnose, treat and report zoonotic diseases effectively. 

Considering the changing landscape of infectious diseases, the current medical curriculum 

needs to be revised to improve understanding of existing zoonoses and also include emerging 

diseases. The continuing collaboration of the veterinary and medical professions can best be 

kept with sharing knowledge on zoonoses especially among the undergraduate students.  
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3. Community participation and education in One Health 
Every member of a community should assume responsibility for their own health and 

well-being and about the health of their surrounding environment. All sections of the society 

should be engaged in decision-making and in implementing strategies to control or eliminate 

diseases of animal origin. Disease elimination at the animal side involves lower expense and 

is easier owing to availability of mass vaccination measures for most diseases of economic 

importance. A prime example in this regard is the rabies vaccination among pets. When pet 

owners are made aware about the role of animals in rabies transmission, its fatality and how 

important post-exposure vaccination is, the pet owners will feel an urge to get their pets 

vaccinated. This step can go a long way in eliminating dog and cat transmitted rabies in 

urban and rural areas.  

Radio and television are valuable means for disseminating health education, but 

programmes should be clear, concise and designed to appeal to the target audience in order to 

be effective. Appropriately prepared materials can be used to communicate information on 

diseases to local communities, especially the opinion leaders, schoolteachers, schoolchildren, 

parents/guardians and livestock producers. Community participation will improve the success 

of One Health implementation.  

4. Collaborative Research 

There is no dearth of scientific knowledge and skill in the times that we live in, what 

is challenging is how we use this plethora of research knowledge and data to good use. It is 

also important that research activities maintain a truly international perspective. The FAO, 

WHO and OIE should fund and support cost-effective and problem oriented research in areas 

related to biology of disease, diseases in wildlife and exotic animal species, molecular 

genetics, epidemiology, sociology, and the development of diagnostic techniques, drugs and 

vaccines. Research is particularly needed to estimate the burden of zoonotic and food borne 

diseases to human populations in terms of mortality and morbidity (incidence and disability) 

and to study the cost-effectiveness of surveillance and control programmes. Such information 

will provide a basis for sound decision-making, management and service-delivery practices. 

Research must be interdisciplinary, should involve multicentre collaboration, and be 

sustained and focused.  

5. Policy Advocacy 
Essential to the delivery of One Health is the need for horizontal coordination 

mechanisms at local, regional, national and international levels. To complement this, strong 

vertical communication between different tiers of government, nongovernmental 

organizations and the private sector is required to ensure that community level programmes 

are adjusted as needed. An effective institutional programme must be established at the 

highest political level to coordinate and oversee intersectoral collaboration. National standing 

committees or task forces should be constituted to look into the intricacies of implementing 

One Health effectively. 

 

Success stories of One Health in India: In the recent past there have been many instances 

where application of One Health principles has played a role in control of zoonotic diseases. 

A few have been listed here. 

 Avian influenza containment: Veterinarian is a core part of the rapid response team to 

contain Avian Influenza outbreaks. Till date no case of avian influenza in humans has 

been reported from the country despite more than 100 outbreaks. This can be attributed to 

the multi-disciplinary approach taken up through the action plan for preparedness and 
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control of avian influenza. More than 800 cases of AI in humans reported to WHO 

globally, none from India (WHO, 2019).  

 Nipah outbreak containment: Control of recent Nipah outbreak in Kerala due to 

multidisciplinary efforts of medical and veterinary professionals has been appreciated 

worldwide. The prompt identification of patient zero and immediate measures taken 

enabled containment of the infection. The services of ICAR-NIHSAD, Bhopal; Kerala 

Veterinary and Animal Sciences University and Animal Husbandry Department were 

utilized as part of the long drawn and successful efforts to control the infection. 

 Outreach program on zoonotic diseases: This network program has been funded by 

ICAR, New Delhi since its inception from 2009 has made a huge impact in terms of 

prevention and control of various zoonotic diseases including Japanese encephalitis, 

rabies, avian Influenza, brucellosis, tuberculosis, salmonellosis, campylobacteriosis, 

cysticercosis, hydatidosis and trichenellosis. This network program currently has 19 

centers, spread all over the country and are involved in baseline data generation regarding 

epidemiology of zoonotic diseases and development of diagnostics for zoonotic diseases. 

The network of institutes involves veterinary colleges, research institutes of animal 

sciences and human medicine.  

 Centre for One Health Education Advocacy Research and Training (COHEART) is 

a first of its kind initiative in India aiming at the sustained health of the community by 

addressing various issues like food safety and security, zoonoses, diseases from natural 

origins like soil, water and air. This innovative endeavor established by Kerala Veterinary 

and Animal Sciences University (KVASU) is based upon the concept of One Health and 

aims at disseminating knowledge to the stakeholders involved through various 

educational means. 

Conclusion: India has become a global superpower owing to its fast growing economy and 

increasing per capita income. Improvement in healthcare and last mile connectivity has 

bridged communities. With this the “One Health” movement, which has gained momentum 

in the recent past, has transcended across domains. Several initiatives have been taken at the 

national and regional levels through various institutions. However, a lot needs to be done to 

counter the multifaceted challenges related to environmental health, food safety and the 

emergence and re-emergence of zoonotic pathogens, development of antimicrobial resistance 

in pathogens and antimicrobial residues in foods of animal origin. Needless to emphasize, 

there is an urgent need to look into all such exigencies of the public health by strengthening 

the public health activities at various level in tune with the apt concept of ‘One Health-One 

Medicine-One world’. 

References: 

Atlas R, Rubin C, Maloy P, Daszak P, Colwell R, Hyde B (2010). One Health –Attaining 

Optimal Health for People, Animals, and the Environment.Microbe. 5(9): 383–389.  

AVMA (2008). One Health: a new professional imperative. One health initiative Task Force: 

final report. 9, https://www.avma.org/KB/Resources/Reports/Documents/onehealth_ 

final.pdf.  

Blackwell, M. J., & Leap, R. L. (2008). Veterinary medicine is public health. Journal of 

veterinary medical education, 35(2), 148-149. 

CDDEP, A. (2016). use and resistance in food animals. Current policy and 

recommendations. Center for Disease Dynamics, Economics and Policy, 

Washington, DC, USA. 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

24 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

Kakkar, M., Ramani, S., Menon, G., Sankhe, L., Gaidhane, A., & Krishnan, S. (2011). 

‘Zoonoses? Not sure what that is…’An assessment of knowledge of zoonoses among 

medical students in India. Transactions of the Royal Society of Tropical Medicine 

and Hygiene, 105(5), 254-261. 

Lebov, J., Grieger, K., Womack, D., Zaccaro, D., Whitehead, N., Kowalcyk, B., & 

MacDonald, P. D. M. (2017).A framework for One Health research. One Health, 3, 

44-50. 

National Commission on Agriculture; Report of the National Commission on Agriculture 

Part VII. Animal Husbandry, Govt., India, New Delhi (1976) 

Pappaioanou, M., & Spencer, H. (2008).“One Health” Initiative and ASPH. Public Health 

Reports, 123(3), 261. 

Scott C (2008). Calvin Schwabe one health project.The intersection of human, animal and 

environmental health. http//www.vetmed.ucdavis.edu/onehealth.  

Van Boeckel, T. P., Brower, C., Gilbert, M., Grenfell, B. T., Levin, S. A., Robinson, T. 

P.,&Laxminarayan, R. (2015). Global trends in antimicrobial use in food 

animals. Proceedings of the National Academy of Sciences, 112(18), 5649-5654. 

WHO (2013).Antimicrobial Resistance; http://www.who.int /mediacentre /factsheets 

/fs194/en/. 

WHO (2017) One Health https://www.who.int/features/qa/one-health/en/.Accessed on 28 

Sept. 2019. 

WHO (2019)Cumulative number of confirmed human cases of avian influenza A(H5N1) 

reported to WHO. https://www.who.int/influenza/human_animal_interface/ 

H5N1_cumulative_ table_archives/en/. Accessed on January 24, 2019. 

 

 

 

 

 

 

 

 

 

 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

25 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

ROLE OF ONE HEALTH IN ADDRESSING FOOD SAFETY 

ISSUES 

Himani Dhanze1, M. Suman Kumar2 and S. H. Sindhi3 

1Division of Veterinary Public Health, ICAR-Indian Veterinary Research Institute 
2ICAR-Central Institute of Research on Goats, Makhdoom 

3Dept. of Veterinary Public Health, College of Veterinary Sciences, JAU, Juangadh 

 

Food safety is a major domain of veterinary public health and hence of ‘One Health’. 

Numerous zoonotic infections are also transmitted through contaminated foods and have 

their origins in the food production chain. India has gained mighty steps from a food scarce 

country to a food surplus one. This has also brought the issue of food safety to the fore from 

the longstanding aim of food security. Food-borne infections are contracted by consumption 

of contaminated foods and are caused by a wide spectrum of pathogens such as bacteria, 

viruses, and parasites. Amongst these pathogens, bacteria are considered the most important 

and are encountered on a day-to-day basis. Foods of animal origin such as milk, meat and 

eggs are often implicated in food borne illnesses. The food-borne infections are an important 

food safety issue worldwide and have also become an important cause of decreased 

economic productivity in both developed as well as developing countries. Rapid 

industrialization, change in food preferences and habits, mass food processing and lack of 

effective food quality control system has led to the emergence of numerous food-borne 

pathogens. More than 250 known infections are transmitted to humans through consumption 

of contaminated food (http://www.cdc.gov/foodsafety/ foodborne-germs.html). Food borne 

infections can cause short-term symptoms, such as nausea, vomiting and diarrhea (commonly 

referred to as food poisoning), and long-term illnesses such as cancer, kidney or liver failure, 

brain and neural disorders. These infections may be more serious in children, pregnant 

women, and those who are older or have a weakened immune system. Children who survive 

some of the more serious food borne infections may suffer from delayed physical and mental 

development, impacting their quality of life permanently.  

The first ever estimate of the global burden of food borne diseases by WHO showed 

that almost 1 in 10 people fall ill from eating contaminated food and as a result 4,20,000 

deaths occur annually (WHO, 2015). The report further noted that African and South-East 

Asia Regions have the highest burden of food borne diseases. This report studied thirty-one 

food borne hazards, including 11 diarrhoeal disease agents, 7 invasive infectious disease 

agents, 10 helminths and 3 chemicals, which combined to cause 600 million food borne 

illnesses worldwide. The most frequent causes of food borne illness were identified as 

diarrhoeal disease agents, particularly norovirus and Campylobacter spp. Food borne 

diarrhoeal disease agents caused 2,30,000 deaths, particularly non-typhoidal Salmonella 

enterica. Other major causes of food borne deaths were Salmonella Typhi, Taenia solium, 

hepatitis A virus, and aflatoxin. The risk of food borne infections is most severe in low- and 

middle-income countries, linked to preparing food with unsafe water; poor hygiene and 

inadequate conditions in food production and storage; lower levels of literacy and education; 

and insufficient food safety legislation or implementation of such legislation. In this context, 

food safety is a burning issue. Recent instances of food safety events have been attributed to 

the lack of inter-sectoral collaboration between animal health, food control, and the human 

health sector (Wielinga and Schlundt, 2012).  
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Issues in food safety 

Safe food is fundamental to human existence. Consumption of contaminated foods 

leads to infections and diseases that cause severe debility and death. The treatment costs and 

loss of man hours add to the burden of food borne illnesses. Among the food borne 

infections, those of bacterial origin are the most common cause of human intestinal disease 

world-wide, with Salmonella and Campylobacter accounting for over 90% of all reported 

cases. Poultry and poultry products have been incriminated in the majority of traceable food-

borne illnesses caused by these bacteria, although all domestic livestock are reservoirs of 

infection. Other important bacterial zoonoses are caused by Listeria monocytogenes, 

Escherichia coli, Yersinia enterocolitica, Clostridium spp., Brucella spp., and 

Myocobacterium spp. 

The major factors which have accentuated the food borne diseases globally include: 

Increased travel:  The improved connectivity and expendable incomes has led to a boom in 

travel. The risk of food borne infections is high in regions with unsanitary water supply, lack 

of food safety regulation and poor education. The WHO (2015) report also determined which 

regions and countries had the highest incidence and which food borne pathogens caused the 

majority of outbreaks. As per this report the high risk regions include Africa, Asia (excluding 

Singapore), Middle East, Mexico, Central and South America. The same report further states 

that diarrhoeal diseases represent more than 50% of global food borne disease. Depending on 

the destination and season of travel, the chance of developing traveler’s diarrhea when 

travelling can range from 30% to 70% (CDC, 2016). 

Changing demographics: Global population growth has stressed the existing resources and 

hence the food production needs to increase by 70% by 2050 to feed a population of around 9 

billion. This may severely impact food safety and quality standards(Food Navigator, 2017).  

Changing lifestyle and evolving consumer preferences: The high standard of living and 

lack of dedicated time towards food preparation among the working class has led to a boom 

in ready-to-eat foods. Hence, the food supply chain has become long and complex increasing 

the chances of contamination. Mass production has emerged as an important reason for the 

spread of food borne infections like E. coli O157:H7. The meat of a single infected animal 

can be mixed with that of healthy ones thereby contaminating the whole lot. Also mass 

production has led to consolidation of small holdings into a single large one that may 

compromise on the safety due to intensive rearing, where large animals are in close contact 

with each other. 

Emergence and re-emergence of newer pathogens: Emerging pathogens refer to those 

infections and diseases that have increased incidence over the last few years or are new 

infections due to changes in existing organisms or infections spreading to new locations or 

populations; or old infections arising from new vehicles or of agents previously unrecognized 

as pathogens. Food producing animals (cattle, sheep, goats, pigs, chickens and turkeys) and 

their products are the major sources for many food borne infectious agents, which include 

Salmonella spp., Campylobacter spp., Listeria monocytogenes, Escherichia coli, Yersinia 

enterocolitica, Clostridium spp., Brucella spp., Staphylococcus aureus, Vibrio spp., 

Aeromonas spp., etc. as well as food-borne viruses namely Norwalk and rotaviruses along 

with some food-borne parasites such as Toxoplasma, Sarcocystis, Cryptosporidium, 

Trichinella, Taenia, Diphylobothrium,  etc.  These organisms can contaminate animal/poultry 

carcasses at slaughter or cross-contaminate other food items, leading to human illness and 

cause huge economic losses. The major pathogens of food origin which have been identified 

as emerging in the past four decades are listed in table 1.   
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Table 1: Major food borne pathogens identified since 1970* 

Bacterial  

Arcobacter butzleri 

Campylobacter jejuni  

Campylobacter fetus 

Cronobacter sakazakii  

E. coli O157:H7 

E. coli,non-O157 STEC  

E. coli, enteroaggregative/STEC  

Listeria monocytogenes 

Vibrio cholerae O139,  

toxigenic Vibrio vulnificus 

Vibrio parahaemolyticus 

Yersinia enterocolitica 

Yersinia pseudotuberculosis 

Viral 

Astrovirus 

Caliciviridae (norovirus and sapovirus) 

Hepatitis E 

Rotavirus 

Parasitic 

Cryptosporidium spp. 

Cyclospora cayetanensis 

Sarcocystis 

Trypanosoma cruzi 

Fungal 

Aspergillus flavus aflatoxin 

Prion Agent 

new Variant Creutzfeld Jacob Disease 

*Adapted from Behravesh, 2012 

Control strategies  

Control of food borne disease is a multifaceted process, as there are no vaccines 

available for most food borne pathogens. The prevention of infection requires control 

measures at all stages of the food chain, from agricultural production on the farm to 

processing, manufacturing and preparation of foods in both commercial establishments and 

the domestic environment. The general strategy of control is to understand the mechanisms 

by which contamination and disease transmission can occur well enough to interrupt them. 

The public health veterinarian needs to be proficient in setting up surveillance systems to 

monitor trends, establish priorities, inform policy-makers and control interventions. 

Understanding the likely routes of infection and the life cycle of the pathogen allows 

selective measures to be applied in a focused way, breaking the transmission route at its 

weakest point. Different basic steps to prevent the occurrence of these food borne infections 

are discussed below (Shakespeare, 2011).  

Step 1: Control the disease in the animals 

The effective control in the food chain requires the incidence of infection in animals 

to be reduced. The health of consumers is inextricably linked to the health of food producing 

animals and the importance of herd and flock health cannot be underestimated. The incidence 

of zoonotic disease in animals may be reduced by the use of vaccination, clean foodstuffs and 

water, and good housing and husbandry practices. A reduction in infection rates has a 

dramatic effect on the incidence of infection further down the food or product chain.  

Step 2: Reduce contamination at harvesting  

When eggs are picked out, or cows milked, the application of sensible hygiene 

precautions is essential. Eggs should be free of droppings and cleaned. In dairies, the udder 

of the cow and the milking machinery should be as clean and hygienic as possible, with 

subsequent disinfection after each milking. Pipe work and items such as clusters should be 

maintained and replaced as necessary to maintain adequate operating parameters. Milk 

should pass to a bulk tank and be subsequently chilled rapidly for later transport and 

pasteurization. At abattoirs, tight veterinary inspection both pre- and post-slaughter must be 

practiced. Animals that display heavy faecal contamination should be cleaned or rejected. 

Slaughterhouse controls should prevent or reduce onward transmission of pathogen into the 

food chain, with rejection of suspect carcasses.  
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Step 3: Retailing controls  

Disinfection of working tools and areas, along with personal and premises hygiene 

procedures protect consumers and workers from zoonotic infection. Sourcing products from 

assured suppliers, temperature and environmental monitoring, and the separation of cooked 

and raw products reduce the possibility of amplification and transmission of infection.  

Step 4: Domestic precautions  

In the home, consumers should use common-sense measures, including disinfection 

of surfaces and equipment, personal hygiene procedures and thorough appropriate cooking 

techniques. Using a refrigerator correctly and observing sell-by dates would prevent many 

cases of food poisoning. 

There are several factors that continually contribute to the occurrence of outbreaks of 

food-borne disease and often several of these occur simultaneously, thus amplifying 

outbreaks. These factors include: contaminated raw ingredients (including water), inadequate 

refrigeration or storage, insufficient cooking, cross-contamination between raw and cooked 

food, poor personal hygiene of staff, poor general hygiene on premises, and untrained staff.  

Robust food safety management systems with adequate process controls are essential with 

good manufacturing practice and hazard analysis and critical control points (HACCP). Prior 

to establishing HACCP, good food hygiene standards must already be in place. 

 Food safety is a shared responsibility, says one report of WHO (2015). The report’s 

findings underscore the global threat posed by food borne diseases and reinforce the need for 

governments, the food industry and individuals to do more to make food safe and prevent 

food borne diseases. There remains a significant need for education and training on the 

prevention of food borne diseases among food producers, suppliers, handlers and the general 

public.  

Epilogue: Understanding the drivers for putative and emergent risks, pooling the resources 

and expertise for containing the  risks, and ensuring safe foods for the surging population and 

gaining the consumers' trust requires concerted and joint efforts with efficient inter-sectoral  

collaborations, proactive communications and information sharing can only bring about the 

desired change with One  Health Approach. 
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Introduction: 

The World Health Organization (WHO) defines disease outbreak as the occurrence of 

cases of disease in excess of what would normally be expected in a defined community, 

geographical area or season. Further an outbreak may occur in a restricted geographical area, 

or may extend over several countries. It may last for a few days or weeks, or for several 

years. Even A single case of a communicable disease long absent from a population, or 

caused by an agent (e.g. bacterium or virus) not previously recognized in that community or 

area, or the emergence of a previously unknown disease, may also constitute an outbreak and 

should be reported and investigated. World organization for animal health (OIE) describes an 

outbreak as an occurrence of one or more cases in an epidemiological unit; where the case 

means an individual animal infected by a pathogenic agent, with or without clinical signs and 

epidemiologic unit means a group of animals with a defined epidemiological relationship that 

share approximately the same likelihood of exposure to a pathogenic agent. This may be 

because they share a common environment (e.g. animals in a pen), or because of common 

management practices. Usually, this is a herd or a flock. However, an epidemiological unit 

may also refer to groups such as animals belonging to residents of a village, or animals 

sharing a communal animal handling facility. The epidemiological relationship may differ 

from disease to disease, or even strain to strain of the pathogenic agent. Estimates indicate 

that about 60 per cent of infectious diseases and 70 per cent of emerging infections of 

humans are zoonotic in origin, with two-thirds originating in wildlife. Habitat destruction due 

to unplanned urbanization has placed humans at increasing contact with animal and 

arthropod vectors of viral infections. Such interactions have been one of the major causes for 

increased human susceptibility to infections by novel pathogens, in the absence of specific 

immunity in these populations (Mourya et al., 2019). As a result of this change in dynamics 

of host-pathogen-environment triad, the intricacies in the disease occurrence and extent of 

complexities in the involvement fundamental components of infectious disease have evolved. 

These things brought a new dimension to the manner in which the infectious diseases are 

gazed and even the approaches towards their prevention and control. In the past the disease 

events such as outbreaks in animals and humans were addressed as separate, barring the 

zoonotic infections, now the outbreaks are looked at in a more holistic approach rather as 

independent. The outbreak investigation in animals and human though differ slightly the 

fundamental underlying principles remain same. Here, the elements of animal disease 

outbreak investigation are described and the deviations for outbreak investigations in wildlife 

and humans are addressed very briefly wherever necessary. 
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Importance of outbreak investigation: 

The principal reason for conducting an outbreak investigation is to identify the source 

of a disease, in order to guide control measures and limit disease spread. Information 

gathered may also be used to evaluate existing prevention strategies and identify ways to 

prevent future outbreaks. The outbreak investigations provide an opportunity to document 

three key pieces of information: 1. How quickly the disease is spreading within a population 

of interest; 2. The spatial distribution of disease-positive and disease negative enterprises; 

and 3. Characteristics or behaviours that are more common among the disease-positive 

enterprises, compared with those that are disease-negative. These three important pieces 

information can correctly guide the control strategies to contain the existing outbreak and the 

future outbreaks of same outset.  The salient points on why to investigate an outbreak are 

listed in Table 1. 

Table 1: Why investigate an outbreak? (OIE, 2018) 

1 To identify the source(s) of infection. 

2 To prevent further exposure of animals to the infection source(s). 

3 To determine where the disease has spread. 

4 To guide control measures during and after the outbreak. 

5 To improve knowledge on the behaviour and pattern of disease. 

6 To improve knowledge of the risks and routes of introduction. 

7 To provide information that will allow stakeholders to better understand why outbreaks 
occur in their area, and factors that influence the severity of outbreaks if and when they 

occur. 

Investigator: 

As a field veterinarian or researcher or a veterinary para-professional you will often 

be the person who first receives a report of a suspected outbreak of disease. Although you 

will need to inform other levels of the Veterinary Services, it is likely that you will be largely 

responsible for performing the outbreak investigation at the field level. Similarly in human 

disease outbreaks medical professional or researcher and in wildlife related outbreaks a 

wildlife veterinarian has the pivotal role in disease outbreak investigation. Looking at the 

one-health perspective the inter disciplinary involvement and communications including the 

environmental biologists and social scientists along with the veterinarians and medical 

professionals can yield better outcomes though it is a difficult to find every stake holder in 

the defined outbreak set up.  

A disease investigator is like an investigative journalist or a detective. The role of the 

disease investigator is to unfold the factors and circumstances leading to an outbreak. One 

must not only determine the animals involved in an outbreak, but also the people involved, 

for example visitors, animal health workers and veterinary practitioners. Investigating an 

outbreak of disease primarily involves gathering, recording, analysing and reporting 

information. The investigator will ask many questions of different people during 

investigation. The minimum questions you should ask are referred to as the 4 Ws and 1 H 

(Table 2). By asking more detailed questions, one can expect to receive more detailed 

answers. This is critical for getting the full picture of an outbreak. 
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Table 2: Four “W” and one “H” Questions in outbreak investigation 

1 What? What spp. are affected? What age group?… 

2 When? When did the outbreak start? When did the outbreak spread to other farms? 

3 Where? Where did the outbreak start? Where are the other farms or villages that are 

affected? 

4 Why? Why did the outbreak occur in this particular area? 

5 How? How did the disease agent come onto this farm? How did the outbreak behave? 

  

Steps in outbreak investigation: 

Outbreak investigation is a skilled task involving many steps. It starts from the 

receiving call/ first information till the final communication is disseminated to the stake 

holders. It requires the adequate knowledge about factors influencing how disease spreads in 

animal populations, basic knowledge on epidemiological concepts of host/s, pathogen/agent 

&environment, transmission pathways (source of agent, portal of exit, mode of transmission 

& portal of entry), epidemic curves and the reproductive ratio (represented as basic 

reproduction number R0), estimated dissemination ratio (EDR) and principles of outbreak 

control. The detailed description all these is difficult to present as it may vary for each 

disease, however the detailed information about the individual disease, pathogen and other 

details can be easily accessed on the web portals of world organization for animal health 

(OIE) and WHO. The steps/outline of outbreak investigation is listed in the flow chart.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Preparation for field investigation: 

This step covers the period from when one first receives a report of a suspected 

outbreak to when one begin field investigation. It will consider how you are likely to hear of 

a disease outbreak; how you should record this initial report; and how and what you should 

prepare before embarking on a field outbreak investigation. 

Receiving the report and collection of information: 

A report of a suspected outbreak can be made by a number of different people, that 

may include farmers, village animal health and veterinary workers, local authorities, 

members of the public, private veterinarians livestock traders, medical doctors (in the case of 

zoonotic diseases), can be from any other source. Reporting from any of these groups should 

be encouraged and any report received should be taken seriously and followed up. Issues of 
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outbreak detection sensitivity and specificity are important here. If your outbreak detection 

criteria are too sensitive (that is, the criteria of what constitutes an outbreak are too liberal) it 

is likely that a considerable number of the outbreaks you investigate will be false positives. If 

your outbreak detection criteria are too specific (that is, the criteria of what constitutes an 

outbreak are too strict) it is likely that all of the outbreaks that you investigate will be true 

positives (that is, you will not waste any time investigating false positives), but in doing so it 

is likely that you will miss a potentially important number of true positives. Failure to act on 

a report may discourage future reporting of disease, resulting in an outbreak going unnoticed 

and uncontrolled. As a rule of thumb, the same or similar report of an unusual pattern of 

disease events from one or more independent sources provides strong evidence that the 

reported pattern of disease events is a true positive (as opposed to being a false-positive) 

disease report. At the time that a disease report is first received, some basic information 

should be retrieved so that there is a record of the report for future reference. At this time, 

you can collect some of the main details of the event to help guide your initial response. Such 

information can be collected in the office log book, diary or other recording system used 

within the office. The record should have information such as date, place/address from which 

it is reported, description of event. 

Preparing for a field outbreak investigation: 

Before starting the field component of the outbreak investigation, you should ensure 

that you are well prepared for field activities. This involves making sure you have all the 

equipment and information you require to conduct the initial outbreak investigation. 

It is important that you take with you the essential equipment needed to conduct an 

outbreak investigation in the field. This may vary a great deal in each situation. However, 

there are certain items which should always be included, such as disinfection equipment (to 

ensure that you can at least disinfect your own vehicle and equipment after leaving an 

infected area to avoid transmitting disease to other areas), recording equipment, e.g. paper 

and pens and/or a specific form for taking down information, and animal restraint equipment 

to ensure that you can examine animals safely and effectively. 

Before embarking on a field visit, it is important that you equip yourself with certain 

information that will help you during your investigation. The information provided to you at 

the time the outbreak is reported, should already provide details about the species of animals 

involved, the time of the outbreak, the clinical signs, and the location of the outbreak. Even 

very basic outbreak information can be used to guide further outbreak management activities. 

Information should have before investigating an outbreak: you  

Location: You should know the location of the outbreak from the initial report. 

Before going to investigate the outbreak you should find out more information about that 

place. Have there been any previous outbreaks in the area? Are any outbreaks ongoing? 

Which livestock species and husbandry methods are used? Which main roads/transport 

routes are used? Where are animals and animal products obtained from? Where do they go 

once they are sold? Are there any livestock markets and slaughterhouses that might be 

relevant to the outbreak? By knowing the location of the outbreak, you can also prepare maps 

of the area, which are often very useful at the time of the investigation. When you travel to 

the outbreak area, make sure that you have with you the facilities to record details of 

outbreak locations. Facilities, in this sense, would include a GPS-enabled Smartphone and 

detailed maps of the area (which would allow you to record the exact location of affected 

villages or households). 

Disease information: If you have an idea of possible disease processes or diagnoses 

based on the information that has been provided, it is important that you have a good 
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working knowledge of the aetiology, epidemiology, pathogenesis, clinical signs, diagnosis, 

treatment and control of these diseases. Some of these details for FMD and CSF are provided 

in the appendices. This information will help you to implement suitable emergency control 

measures and provide advice to farmers and other livestock owners.  

Once you have prepared the equipment that you require and you have all the available 

information on the location and the suspected diseases, you can then commence the field 

component of the outbreak investigation. 

1. Verification of the outbreak 

Verifying that you actually have an outbreak is the first step that occurs in the field. 

Once you have verified that an outbreak exists, you should then proceed to: 

1. Identify the possible causes of the outbreak. 

2. Make an initial assessment of the extent of the outbreak. 

3. Gather information to guide further investigation and control measures 

Information gathering once you arrive at the outbreak farm or village will allow you 

to develop a list of differential diagnoses, to understand the timing and extent of the outbreak 

and to identify the index case. Identification of the index case and all cases prevalent at the 

time of initial investigation is important because it allows you to identify the likely source of 

infection and where disease has spread. Often, you will have a suspicion of the disease 

causing the outbreak at this stage and it will be necessary to implement control measures 

based on your assessment of the situation. Rapid implementation of control measures, even 

before a definitive diagnosis has been reached, will help to limit the spread and the size of the 

outbreak. This section is divided into two parts, based on the information collected during 

this phase of the investigation. 

1. Gathering the information  

It is important during this stage of the investigation that you collect core information 

from individuals closely involved with the affected animals, including farmers, livestock 

owners and livestock traders. An outbreak investigation form (Appendix A) can and should 

be used to guide the questioning process during this phase of the investigation. 

However, you should understand the key questions and the objectives of this step, so 

that you can conduct interviews and information-gathering exercises even when you are 

called unexpectedly to an outbreak and do not have the form with you. The information that 

needs to be collected can be divided into three main categories: 

Animal: details of the animals involved in the outbreak (species, breed, age). 

Place: details of the geographical location of disease positive and disease-negative 

households, farms or villages. 

Time: details of the time of onset of disease in affected households, farms or villages. 

Each of these elements are crucial, and the epidemiological aspects pertaining to this 

are to be clearly noted, calculated (morbidity, mortality, attack rate, case specific death rate 

etc.). Then the information regarding the geographical location and the locations in the 

surrounding are to be gathered. Note of activities or the events (animal movement, animal 

shows/melas, animal markets etc.) which can directly and indirectly indicate the onset, 

transmission and spread. With respect to time the details on epidemic period, seasonal trends 

and long term trends should be noted for that particular area in few of the suspected causes. 

2. Putting it all together 

After knowing the concepts of collecting information about animal, time and place in 

order to understand outbreak patterns, it is important to use an outbreak investigation form to 

guide the interview process and information-gathering procedures, but the investigator must 

also be equipped with a sound working knowledge of the important infectious diseases of 
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livestock in his/her area so that investigations can be implemented quickly if and when they 

are necessary Now that we have established the type of information to collect, we should 

consider methods of collecting information. On arrival at the village, you are likely to meet 

with the local authority, the village head and the farmer who reported the outbreak, along 

with other farmers and stakeholders. How you proceed to collect information will depend on 

the local situation and customs in a given area. It may not be suitable to use an outbreak 

investigation form while retrieving information from these people, as they might become 

worried about the information being reported in an official document. Sometimes, you will 

need to collect the information through discussion, make some rough notes and then 

complete the form later. There are different ways of gathering information in the village 

setting. Now, use all these data to make simple sketch of outbreak area which typically 

appear as shown in the figure. 

 

 

 

 

 

 

 

 

 

Fig: A sketch of the outbreak area (constructed with the assistance of local livestock 

owners) is a useful way to describe and understand the spatial distribution and timing of 

disease events. In this example, we can see that Farm 1 was the first place where clinical 

signs were seen. Therefore, Farm 1 is the index case for the outbreak in this village. By 

knowing when disease occurred on each farm, we can understand better how the disease 

might have been transmitted between farms. A diagram such as the one above will help to 

prompt further questioning. For example, does Farm 1 use the common grazing area 

(indicated by the red-shaded area) and, if so, which other farms use this grazing area? 

In order to ensure that bio-security remains paramount, you should set up two types 

of outbreak investigation teams: one team that will investigate known infected areas, and 

another team that will go to areas still considered to be free of disease. The purpose of the 

second group is to conduct active outbreak investigation to search for unreported cases of 

disease. Use of a ‘clean’ investigation team means that there will be no way that veterinary 

staff can be responsible for introducing infection into areas that are free of disease. At the 

same time that you examine animals in an affected area, samples should be taken to aid 

diagnosis and to provide further epidemiological information on the outbreak. This may 

include blood and/or serum samples but, in the case of CSF suspicion, a post-mortem 

examination may be required. If a post-mortem is performed, appropriate tissue samples 

should be taken for virus isolation. 
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1. Implementing emergency control measures 

One of the major objectives of investigating an outbreak of disease is to control the 

spread of disease and then to eradicate disease as quickly as possible. A rapid outbreak 

response and the swift implementation of appropriate and effective control measures are vital 

for successfully controlling disease. This may involve introducing very simple control 

measures, such as preventing animals in outbreak areas and surrounding areas from using 

shared grazing areas. It could also involve keeping susceptible, as well as infected, animals 

confined to their household to minimize the risk of contact between infected and susceptible 

animals. 

Biosecurity is vital in containing an outbreak. Biosecurity measures are the measures 

taken to reduce the chance of transmitting infection from an infected area (or animal) to an 

unaffected area (or animal). This includes the measures applied on the farm itself (both 

affected farms and unaffected but at-risk farms) and the measures applied when 

leaving/entering the farm. Veterinarians, veterinary para-professionals and any other 

personnel involved in the outbreak investigation will often disinfect their footwear, change 

their clothes and bathe before leaving an infected area, and will disinfect their vehicles and 

equipment both when leaving an infected area and entering an unaffected area. 

The central concept and objective of control measures and biosecurity is to prevent 

transmission of infection from an infected animal to a susceptible animal, and therefore break 

the transmission pathway There are a number of ways in which the transmission pathway can 

be interrupted, but in order to do this effectively, it is necessary to understand certain 

characteristics of the disease agent involved in the outbreak. 

The following information should be known: 

1. Transmission dynamics/transmission pathway. It is important to understand how a 

disease agent is transmitted from an infected animal to a susceptible animal. Transmission 

can be direct, indirect or vertical (from parent to offspring). 

2. Survival of the infective agent in the environment. It is important to know how the 

causative agent survives in the environment. The environmental stage of a disease agent’s 

life cycle is often its most vulnerable, and is therefore easily targeted by intervention 

measures. 

For example, FMD virus is sensitive to pH and can be easily killed using appropriate 

disinfectants. Understanding what kills causative agents will help you to devise and apply 

effective control measures. 

3. Maintenance. Understanding how a disease agent is maintained within a host 

population is vital for devising effective control and eradication measures. For example, 

FMD virus might be maintained in carrier animals or sub-clinically affected animals. While 

these may or may not pose a risk to susceptible animals, it is important to be aware of the 

potential for FMD-infected animals to be present without showing clinical signs. This can be 

important when designing a control programme. A control programme that targets only 

animals showing clinical signs will not control sub-clinically affected animals or animals 

incubating disease. Therefore, these animals may continue to pose a threat to susceptible 

animals and facilitate continued spread of disease. By understanding the risk presented by 

these animals, control measures can be expanded to include all animals that may have been in 

contact with infected animals, regardless of whether they are showing clinical signs. 

Following are the steps which are to be implemented or followed during outbreak as 

immediate bio-security control measures: 

– STOP animal movements  
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– Provide instructions to the farmer about how to manage  stock without moving 

them. 

– Leave vehicles outside the farm when you make a visit. 

– Wash and disinfect all equipment and vehicles before leaving farms. 

– All people leaving a farm must disinfect footwear and change clothes. 

– Nobody should leave an infected farm to visit other livestock premises. 

– Minimize the number of people and vehicles entering/leaving the infected premises. 

Implementation of emergency control measures and biosecurity should be rapid and 

based on concepts of preventing transmission of infection between infected and susceptible 

animals. Control measures should be maintained until disease has been eradicated and should 

be supported by strong communication and public awareness campaigns. If farmers, the 

public and other stakeholders are not well informed of the reason for implementing disease 

control measures and the importance of maintaining these measures, it is likely that there will 

be poor compliance. It is also important that, as a veterinarian or veterinary paraprofessional, 

you set an example for others to follow by using good biosecurity procedures during your 

work in an affected area. One should also discuss the control measures to be implemented 

with stakeholder groups. Stakeholders will include anyone affected by the outbreak or by the 

control measures imposed. Stakeholders will include local authorities, police, municipal 

officers, livestock traders, livestock-market owners, other farmers and the general public. 

How information is disseminated to these stakeholders will depend on the local situation. 

Group meetings in an affected village or area are often useful ways of providing information 

while also providing an opportunity for stakeholders to raise questions or concerns about 

how disease is being managed. Similarly, village meetings should be organized in the 

villages that are neighboring those that are affected to provide advice on bio-security and 

preventative measures. For example, if a village (Village 1) is infected with FMD and the 

neighboring village (Village 2) is free of disease and both villages usually share a water 

source on the main road, the farmers from Village 1 should be told not to take animals to the 

water source, because they risk spreading infection from that village to other areas. It is also 

important, however, to advise farmers from Village 2 to avoid taking animals to that water 

source while the outbreak is occurring, as this will prevent their animals becoming infected 

and taking the disease back to their village. Common water sources are an area where there is 

often mixing of animals and therefore increased risk of disease transmission. 

All movement of susceptible livestock should be stopped in affected and adjacent 

areas. This includes any movements that allow contact between infected and susceptible 

animals and includes movement for trade as well as normal daily movement for work or 

grazing. Animals that are not showing clinical signs but have come into contact with affected 

animals should be included in movement controls. 

Whenever more cases of disease are found, the control area should be expanded to 

include the village tract and surrounding areas in which susceptible animals may have 

grazed. Animal movement controls should remain in place until the outbreak has been 

brought under control. Controls should only be lifted 30 days after clinical signs in animals in 

the last infected premises have resolved. Where possible, farmers should be provided with 

suitable disinfectants and given thorough instructions on how to use them (including how 

often to change disinfectant solutions and how to get more disinfectant when existing 

supplies are running low). 

Farmers and other livestock keepers/handlers in an affected area should be advised 

against travelling to other areas where livestock are present and should minimize movement 

of people and vehicles from the infected/ suspect area to other areas. It is not practical or 
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ethical to stop movement of people, but they should be requested to carry out disinfection 

procedures before leaving the affected area, and others should be told to avoid visiting 

affected areas where possible. Again, communication is vital and it is important to inform 

farmers of how easily, and by what means, infection can spread. If farmers and other 

stakeholders have a clear understanding of why the control measures are necessary, they will 

be more likely to comply with your directions. 

Treatment of the affected animals though is not the direct responsibility, but it is to be 

advised to concerned. The type of treatment required for affected animals in an outbreak will 

depend on the particular disease involved and on the treatments available to you. Some 

specific instructions for the treatment of FMD and CSF are provided below. It is important to 

note that there is no specific treatment for viral diseases (excluding anti-viral drugs, which 

are not readily available or cost-effective for domestic livestock). Supportive treatment 

should be provided during the acute stages of disease. Where sound scientific justification 

exists, antibiotics may be used in very select cases to treat existing secondary bacterial 

infections. However, use of antibiotics to prevent secondary infections, or without sound 

scientific justification, is not recommended. When attending an infected area to treat animals, 

you must follow strict biosecurity measures. Veterinarians have been known to cause the 

spread of disease from infected areas to non-infected areas following visits to treat infected 

animals. 

2.  Tracing cases 

Every outbreak of an infectious disease will have a source of infection, and in almost 

all situations, there will be spread of disease from this initial source. The source of infection 

can be anything capable of bringing a disease agent from an infected animal in one area to a 

susceptible population in another area, or at another time, and establishing an outbreak. 

Possible sources of an outbreak might include: 

 An infected animal showing clinical signs that is introduced to a new area with 

susceptible animals 

 A sub-clinically infected animal, or an animal incubating the disease,that is 

introduced to an area with susceptible animals 

 A vehicle or person that has visited an infected area and carries the disease agent to 

an area where there are susceptible animals 

 Contaminated meat from an infected animal, where this meat is consumed by 

susceptible animals 

The spread of an outbreak involves the transmission of the disease to other animals and 

other areas. The spread of disease from an initial source can be by: 

 Movement of infected animals to areas where there are susceptible animals 

 Direct contact between infected and susceptible animals that share common areas 

 Movement of contaminated people, vehicles or equipment from an infected area to 

other areas where there are susceptible animals 

 Any other means of transmitting the disease agent from an infected animal to a group 

of susceptible animals 

In order to find the source of an outbreak and trace its spread, it is important to 

understand what materials (animal, human, vehicle, and equipment) might be able to 

transport the disease agent between infected and susceptible animals, and also the types of 

infected animal that can directly transmit the disease agent to susceptible animals. All of 

these potential methods of carrying disease from one infected animal (or area) to an animal 

(or area) free of disease are known as risk materials. The method of identifying the source of 

an outbreak and finding the spread of that outbreak is called tracing. Tracing the source of an 
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outbreak is known as ‘trace-back’; tracing the spread of an outbreak from an infected source 

is known as ‘trace-forward’. The information collected during tracing can be used to: 

– Find affected areas and implement control measures in those areas to limit further 

spread 

– Find the source and implement control measures to prevent further exposure to the 

source 

– Provide information on possible sources and routes of spread to help prevent future 

outbreaks 

In order to understand and identify the source and spread of an outbreak, it is 

important to determine when one outbreak ends and another begins, as each individual 

outbreak will have a different source and must be traced separately. To determine what 

constitutes a single outbreak, and what constitutes a separate outbreak, we must define 

exactly what we mean by the term ‘outbreak’. To do this, we use an outbreak definition. The 

outbreak definition below is used by the SEACFMD campaign to define what is meant by a 

single outbreak of FMD. An FMD ‘outbreak’ is defined as the occurrence of FMD in one or 

more animals on a farm, in a village, or in a group of animals sharing a common area (e.g. 

pastureland, watering point, slaughterhouse, market). All cases occurring within 2 weeks of 

the previous case are regarded as part of the same outbreak. 

One can see that the definition provided above explicitly takes into account the three 

elements of animal, time and place. The space aspect describes how affected animals that 

belong to the same farm, village or common area (pastureland, watering point, 

slaughterhouse, market) are considered to be part of the same outbreak. This accounts for 

local transmission between animals that come into regular contact and share common areas. 

For example, if two villages use a single grazing area where animals mix and FMD is found 

to be present in both villages, this will constitute a single outbreak and will be assumed to 

have originated from a single source. 

The time aspect is also important when defining an outbreak. According to the 

definition above, to be considered part of the same outbreak, additional cases must occur not 

longer than two weeks after a previous case. The two-week time period relates to the 

maximum incubation period of FMD, so that animals that are affected more than 2 weeks 

after previous cases are unlikely to have been directly infected by the previous cases and 

must have been infected by a different source. The later cases are then said to belong to a 

new outbreak. 

For every separate outbreak, tracing should be carried out to determine the source and 

spread of disease. This allows for control measures to be implemented in order to prevent 

continued exposure of susceptible animals to the source of disease, and to prevent further 

spread of the disease from infected to susceptible animals. 

Tracing Windows 

Before you can begin to trace the source and the spread of an outbreak, you will need 

to gather information to construct a ‘tracing window’. A tracing window refers to the most 

likely period of time during which the disease could have been introduced to an area (tracing 

window for source), or the most likely period of time during which the disease may have 

spread to another area (tracing window for spread).The tracing window for source is used to 

guide further questioning on the trace-back of an outbreak (to find the source), and the 

tracing window for spread is used to trace-forward (to find the spread) of an outbreak. We 

will consider here the information required for construction of a tracing window and how to 

construct the tracing window based on this information. We will then consider how to use the 

tracing window to guide questioning to find the actual source of disease and identify 
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potential areas to which the disease could have spread. The information that is collected from 

the field and from other information sources is used to determine the main parameters needed 

to construct a tracing window. 

These are: 

1. The minimum and maximum incubation periods of the disease 

2. The identity of the index case farm 

3. The date clinical signs started on the index case farm 

Incubation period is defined as the period of time between the date of infection and the date 

of onset of clinical signs. The incubation period for any disease will be given as a range, e.g. 

the incubation period of FMD is 2 – 14 days. 

The index case (animal, household, farm or village) is the first case (animal, 

household, farm or village) identified as infected during an outbreak. If we are investigating 

an outbreak of disease in a village and farms are the epidemiological unit of interest, the 

index case can be identified by interviewing farmers. A group of farmers might be asked 

which farm in the village was first affected by the disease, or which farmer first noticed 

disease in his/her animals. Alternatively, you could approach each farmer individually and 

ask them when they first noticed signs of disease in their animals. Identifying the index case 

is important for tracing, as the index case is assumed to be the case which was exposed to the 

actual source of the outbreak. 

The information collected during the process of outbreak verification should be 

sufficient to construct tracing windows. This information will usually be collected using the 

outbreak investigation form. Here, let us consider the same example (illustrated earlier) 

introduced, in which it was shown how to make a diagram of an FMD-infected village, 

including details of the time and place of FMD-affected farms. It will be shown here how we 

can use this information to construct a tracing window. 

We can see from Figure illustrated earlier that FMD was first recognized in Farm 1 

on 12 October 2008. Therefore, for this example, we would say that the index case was Farm 

1 and we assume that the other farms were infected as a result of spread of disease from Farm 

1 through sharing of grazing land, visiting common water sources, and other means of 

transmission between infected and susceptible animals. 

Based on the clinical signs observed in affected animals, you suspect that the disease 

responsible for this outbreak is FMD. I you look up the incubation period for FMD and find 

it to range from 2 to 14 days. 

We now have the following information that will allow us to construct a tracing window: 

1. The incubation period of FMD is 2 to 14 days 

2. The index case is Farm 1 

3. The date of onset of clinical signs on the index case farm was 12 October 2008 

When constructing the tracing window, we will refer to the day when clinical signs 

are first seen on the index case farm as day 0. So, for our example, day 0 is 12 October 2008. 

Once you have identified day 0 you will need to calculate the time period during which the 

index case must have become infected such that it would start to show clinical signs on day 

0. By doing this, you are identifying when the index case could have been exposed to the 

source of disease. This time period is calculated using the incubation period. The incubation 

period is used because this represents the time from infection to onset of clinical signs and 

therefore accounts for the delay between exposure of the index case to the source of disease 

and onset of clinical signs in the index case. 

To calculate the earliest time at which the disease could have been introduced to the 

index case, the maximum incubation period is subtracted from day 0. So, from the example, 
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we would say that the earliest time that disease is introduced to Farm 1 is 12 October minus 

14 days (the maximum incubation period for FMD). So, the earliest time infection could have 

been introduced is the 29 September 2008. We say, therefore, that on 29 September 2008 the 

tracing window opens. 

We then, need to know what is the latest possible time that the disease could have 

been introduced for clinical signs to be seen on day 0. To calculate this, we subtract the 

minimum incubation period from day 0. For our example, we subtract 2 days (minimum 

incubation period for FMD) from 12 October 2008 (day 0). So, the latest time that infection 

could have been introduced is the 10 October 2008. We say that on the 10 October 2008 the 

tracing window closes. The construction of a tracing window for the infection source is 

shown in Figure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As described earlier, the purpose of tracing is to identify the source of an outbreak 

and target control measures at limiting further exposure of susceptible animals to that source. 

Once the tracing window has been calculated, this should guide further questioning on risk 

materials being introduced to the area during that time, which could represent the source of 

infection. In this context the term ‘risk materials’ refers to anything on which a disease agent 

can be transferred from an infected animal to a susceptible animal. 

Using the example, we have identified the index case as Farm 1 and the tracing 

window for source as 29 September 2008 to 10 October 2008. Therefore, we need to 

question the farmer from Farm 1, and also other farmers and stakeholders, regarding possible 

risk materials that were brought onto Farm 1, or which may have come into contact with 

animals from Farm 1, between 29 September and 10 October 2008. This might include 

purchase of an infected animal (this animal may not have been showing signs of disease 

when it arrived on the farm, and may not even have developed clinical signs of disease), 

delivery of contaminated animal feed, a visit from a person living in an area where there is an 

outbreak of FMD, or a visit by a veterinarian or village animal health worker that has 

previously treated infected animals and not followed correct biosecurity procedures. The 

farmer must be thoroughly questioned about all possible routes of infection onto the farm. 

Each potential source that is identified should be followed up by the investigating team to 

determine whether or not it could represent the source of disease. 

In this example, we might establish that, between 29 September and 10 October, 

Farm 1 had bought draught cattle from a livestock market in another township and had been 
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visited by someone from a village nearby that keeps cattle and pigs. We might also find out 

that the manager of Farm 1 does not buy feed from other farms but grows his own animal 

feed. You must follow up both the purchase of the cattle and the visit from the nearby 

village. On following up, you find that there has been no reported outbreak of disease at the 

livestock market where the cattle were purchased, or at the village of the person who sold the 

cattle. You then follow up the person that visited and found that his animals had, indeed, 

been showing signs of disease before he visited Farm 1, and he described clinical signs 

similar to FMD. This is the most likely source of disease and control measures should be 

implemented on that person’s farm to prevent further exposure to the source. 

To identify where a disease may have spread, another tracing window must be 

calculated — the tracing window for spread. 

The tracing window for spread covers the period of time during which infection could 

have been transmitted from the outbreak area which you are investigating, to other areas. It is 

important to identify the areas to which disease may have spread so that control measures can 

be implemented in those places to limit further, ongoing spread of disease. The tracing 

window for spread extends from the earliest time that the disease could have spread from the 

infected area up until the time that no further spread is possible. The earliest time the disease 

could begin to spread is taken to be the same as when the infection is introduced to the area. 

So, the tracing window for spread opens at the same time as the tracing window for the 

source. To calculate the earliest time when disease could have spread from the outbreak area, 

subtract the maximum incubation period from day 0. 

From the example, day 0 was 12 October 2008. Therefore, to calculate when the 

tracing window for spread opens, subtract 14 days (the maximum incubation for FMD) from 

12 October 2008. This means that on 29 September 2008 the tracing window for spread 

opens. The tracing window for spread closes when no further spread from the outbreak area 

is possible. The point at which this situation is reached varies considerably in different 

situations. For example, if no control measures are implemented, there is potential for the 

disease to spread until all the affected animals have recovered and have stopped shedding 

virus. 

For FMD, this is often taken to be at least 30 days after the affected animals have 

recovered from the disease. If effective control measures are implemented, however, the 

tracing window may close much earlier, providing the control measures prevent further 

spread of infection. Suppose that the outbreak at the village is reported to you on 21 October 

2008 and, when you go there, you discover from your interviews that the earliest case was on 

Farm 1 on 12 October 2008. During your initial visit on 21 October, you perform a clinical 

examination of the animals and find that they are displaying symptoms typical of FMD. 

Based on your suspicion, you decide to implement emergency control measures and you stop 

animal movement into and out of the village and provide instructions to the farmers and 

traders in the village to use strict disinfection procedures if they are leaving the affected area. 

These control measures are implemented immediately and prevent further spread of the 

disease from the outbreak area. So, we assume that no further spread occurs after 21October. 

This, therefore, is when the tracing window for spread closes. Your investigation will then 

need to continue examining possible routes of spread from the affected area to other areas 

between 29 September 2008 (when the tracing window for spread opens) and 21 October 

2008 (when the tracing window for spread closes). Figure shows an example of the tracing 

window for spread. 
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Once the tracing window for spread has been determined it can be used to guide your 

questioning on possible spread of disease from the investigation area. This is important as 

there will often be some spread of disease from the initial source. The areas to which the 

disease has spread must be identified as soon as possible so that the outbreak can be 

controlled rapidly. To do this, it will be necessary to ask farmers and other people in the 

affected area about the movement of risk materials from the affected area to other areas 

during the period of time identified as the tracing window for spread. 

Returning to our earlier example, the tracing window for spread was taken to be from 

the 29 September to 21 October. You should therefore ask about any movements of animals 

(even if they did not show clinical signs), people, vehicles, milk or feed from the affected 

village to other areas during this period. For each area identified as a recipient of potentially 

infected material, you must follow up to determine whether disease transmission actually 

occurred. 

Each area identified should be visited (preferably by an investigation team that has 

not been involved in the affected area in order to limit the risk of transmitting disease with 

the investigation team). Where disease is found, control measures should be implemented 

immediately and tracing should commence as for the previous affected area. This process of 

tracing, follow up and implementation of control measures should continue until no further 

cases are found and the outbreak is eradicated. Remember that if a risk material has been 

moved to an area recently (within the maximum incubation period of the suspected disease) 

the animals in that area may be infected but not yet showing clinical signs. Therefore, control 

measures should be implemented where there is a risk that disease may have spread to an 

area, and the animals must be kept under observation. Once they have been under 

observation for at least the maximum incubation period (14 days for FMD) and no clinical 

signs have appeared, control measures can be lifted. If clinical signs do appear, then control 

measures should be maintained. A summary of the tracing window methodology for source 

and spread are shown in Figure 
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3. Collection of samples:  

Collection of samples for laboratory testing is an important part of the investigation 

and can be used to confirm a diagnosis, determine the strain of the agent involved and, in 

some situations, provide additional information on the epidemiology of the disease. 

Consideration of the type of samples to collect and how they should be stored and 

transported to the laboratory are important, because these decisions will influence the 

diagnostic value obtained from the samples when they are examined (tested) in the 

laboratory. 

4. Outbreak analysis and Laboratory Reports 

Once the samples are sent to the laboratories a prompt follow up and confirmation of 

the observation based presumptive diagnosis and altering the strategies of control and 

mitigation plans accordingly is a key point in every outbreak investigation. Once confirmed, 

re verification with the reported outbreaks or reporting it to the concerned would be the 

major activity. 

5. Communicating Back to stake holders 

An important component of an outbreak investigation is the write-up of the 

investigation report. It is important to document details of the outbreak and the subsequent 

investigation and response. The outbreak investigation report is a way of communicating 

information about the outbreak and the effectiveness of your response to your colleagues and 

superiors within the Veterinary Services. The report will be based mainly on the information 

gathered during the outbreak investigation, using the standard outbreak investigation form. 

The following is a description of the general outline of an outbreak investigation report. 

1. Title. 

2. Basic summary information about the outbreak, including details of location 

(state-division, district, township, village tract, or village affected), date of onset, 

date of first visit, species affected (using a table to indicate the total number of 

animals on the farm, the number affected, and the number dead), and the results of 

any laboratory tests. 

3. A description of the outbreak and how it spread through the village, including 

details about the animals affected (‘animal’), the time of onset (‘time’) and the 

location of positive and negative cases (‘place’). 

4. A description of your hypotheses about how the outbreak might have started and 

what were the most likely risk factors/risk materials involved in the introduction of 

the disease. 

5. A description of the emergency control measures and bio-security measures 

implemented. 

6. A description of future actions that should be taken to fully control the outbreak 

and also to prevent future recurrence. 

Ideally, the outbreak investigation report should be completed as soon as possible 

after the initial investigation in order to keep all levels of the Veterinary Services well 

informed. Follow-up reports can be made when new information becomes available (e.g. 

laboratory results, alteration of control measures, further spread of the initial outbreak). 

Communication and public awareness is crucial to the success of outbreak 

investigation and management. The process of communication includes gathering 

information during an outbreak (organizing group meetings, conducting interviews, etc.) and 

disseminating information and key messages to farmers, the public and other stakeholders. 

Although communications is placed as the final step in the outbreak investigation process, it 

should be carried out at each and every step of the outbreak investigation. Notes about 
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communication have been integrated into each of the investigatory steps described in this 

manual to help guide you during an outbreak. 

Conclusion: 

The basic premise of epidemiology, and specifically outbreak investigation, is that 

disease does not occur randomly. In general, a group of cases might be considered an 

outbreak whenever a larger proportion of the animals at risk are affected than one would 

normally expect. The number of affected animals required to be classified as an outbreak 

varies according to the characteristics of the disease and population affected. Also, there may 

be a pattern to the disease occurrence that is unusual and therefore warrants investigation. 

Disease patterns may be temporal, spatial, or related to certain characteristics of the animals 

involved. It is understanding these disease patterns and relating them to the patterns of 

potential risk factors that allow identification of measures to prevent new cases of disease 

and future outbreaks. 

Different combinations of infectious or toxic agents, individual and herd immunity, 

population age and movement, nutrition and environmental factors may contribute to an 

outbreak of disease. Sometimes it’s possible to identify the cause or causes of an outbreak 

simply using keen observation and intuition gained through experience. Unfortunately, this 

approach can be biased easily by an individual’s interests, expertise, or past experiences, as 

well as the emotions of the practitioner or the client. This presentation outlines a systematic, 

unbiased approach to identify the contributing cause(s) or source of an outbreak with the 

ultimate goal of recommending control measures to stop the current outbreak and to prevent 

future outbreaks. 

We often feel tremendous pressure to solve the problem ourselves if we are the 

primary clinician responsible for providing veterinary services to the farm. As with any 

professional service, discretion and confidentiality is required. Absolute secrecy, however, is 

often overplayed; and this is an excellent opportunity to use a team approach. Specialists 

from a nearby referral center or diagnostic laboratory each can contribute their own expertise 

to the investigation. When faced with a large or complicated outbreak, it may be helpful to 

seek the advice of a toxicologist, pathologist, or epidemiologist. Additional expertise in 

nutrition, internal medicine, theriogenology, or other specialized field may be needed 

depending on the disease under investigation. Field veterinarians with local, state, or federal 

agencies can also be a valuable resource. If there is reason to suspect a reportable or foreign 

animal disease, the State Veterinarian must be contacted. They can provide special laboratory 

testing that may not be available privately and may need to impose quarantine restrictions to 

prevent the spread of the outbreak. Outbreaks of a potentially zoonotic disease should be 

reported to the local health department. 
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Appendix 1: Outbreak Investigation Forms 
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ROLE OF ECTOPARASITES IN ZOONOSES AND 

IMPORTANT PARASITIC ZOONOSES 

DR. R. R. Momin 

Department of Veterinary Public Health & Epidemiology 

College of Veterinary Science & Animal Husbandry, SDAU, Dantiwada 

 

Introduction 

 Zoonosis refers to “an infection or infectious disease transmissible under natural 

conditions among vertebrate animals and humans.” Ectoparasite is some unwanted little 

creature that lives on your outsides called Arthropod. Arthropod Zoonoses could be defined 

as those arthropod diseases which are naturally transmitted between vertebrate animals and 

man. Arthropod borne disease/Vector borne disease could be defined as “Those Vector borne 

diseases which are transmitted by the bite of infected arthropod species, such as mosquitoes, 

ticks, fleas, flies and bugs. There tends to be some variation in what is meant by the term 

“vector”. Vectors are organisms that transmit Pathogens from one infected Person (or 

animal) to another, causing serious disease in human (or animal) population. Where the 

vector is essential to the life cycle of the transmitted organism then they term it a “biological 

vector”. Where the time in the vector is not essential to the life cycle of the transmitted 

organism, the vector is termed a “mechanical” or “phoretic vector”. In some cases, the 

microbial pathogen can be passed by vertical transmission from the female vector through 

the eggs, to all offspring called vertical/trans-ovarian transmission. Arthropods are not thus 

only vectors of microbial diseases, they comprise the most significant and important group of 

vector organisms. Arthropod vectors   include the insects (the most important of the 

arthropod vectors); the ticks and mites and, to a much lesser extent, certain crustacean such 

as copepods, crabs and prawns which can serve to transmit disease to humans when ingested 

as food. Other invertebrate source of infection includes the snails serving as intermediate 

hosts for the Schistosomes. 

Zoonotic Parasites: 
 Zoonotic Parasites are separated into four categories, such as direct-zoonotic, 

metazoonotic, cyclozoonotic, and sapro-zoonotic parasites. Direct zoonotic parasites infect 

human directly from animals, such as Entamoeba histolytica, Cryptosporidium 

parvum,Toxoplasma gondii, Hymenolepis nana, Trichinella Spiralis and Sarcoptes scabiei. 

Metazoonotic Parasites can infect human from invertebrate intermediate hosts, such as 

Babesia bovis, Babesia divergens, Plasmodium spp., Clonorchis sinensis, Fasciola hepatica, 

Paragonimus westermani, Dipylidium caninum, Dirofilaria immitis, Brugia malayi and 

Onchocerca gibsoni. Cyclozoonotic parasites have vertebrate intermediate host, such as 

Taenia multiceps, Echinococcus granulosim,Taenia saginata, Taenia solium,Sparganum 

(Spirometra spp), Capillaria hepatica and Gnathostoma spinigerum. Sapro-zoonotic 

parasites mean that parasites can be infected to human from soil or water, such as, 

Ancylostoma caninum, Ascaris suum, Capillaria hepatica, Strongyloides stercoralis, 

Trichuris vulpis and Hypoderma bovis. 

 Many of carnivorous parasites are zoonotic parasites because dogs and cats have lived 

with humans from a long period of time. On the other hand, anthroponotic parasites mean 

that the parasites can be transmitted from human to animals. Some examples of these are                   

E. histolytica, C. sinensis, D. latum and Trichuris trichiura. 
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Arthropod Zoonoses 

 Arthropod Zoonoses could be defined as “those arthropod diseases which are 

naturally transmitted between (other) vertebrate animals and man”. Infestation of dipterans 

fly larva could cause myiasis in animal and man. Pentastomiasis in human beings occurs due 

to Armillifer and Linguatula species; endoparasites of reptiles, birds and mammals. Tungiasis 

occur due to the infestation of female sand flea Tunga penetrans in dogs, cats, pigs, non-

human primates and occasionally man. Scabies occurs due to Sarcoptes scabiei is major 

Arthropod Zoonosis which affects many mammals and marsupial species. Brief information 

of Arthropod Zoonoses is given below: 

1. Pentastomida  

 Pentastomida, or tongue worms’ are highly specialized arthropods, found in the 

respiratory passages of vertebrates and resemble annelid worms rather than arthropods. Up to 

now five species of pentastomida, belonging to three genera, have been reported from man. 

The genus Arrnillffer is represented in man by three species, which are able to produce 

nymphal pentastomosis. The most common species is A. armillatus, and is known only from 

Africa. The adults live in the lungs of the large snakes. The nymph’s develop in various 

mammals including man and nymphal pentastomosis by A. armillatus has been reported in 

man. Man is rarely infected by adult pentastomids. Nymphal parasitism on the contrary not 

rare in this host. In man the infestation results generally from the consumption of water or 

food infected by feces or lung mucus of snakes or carnivores, more rarely by eating infected 

snakes. In man the nymphus are generally located in the peritoneal cavity, abdominal organ 

or thorax. Location of nymph also reported from spermatic canal, brain, Ocular conjunctiva 

and the eye lid. Nymphal pentastomosis in man has been reported on several occasions in 

various parts of the world. The nymphs were recovered from mesenteric lymph nodes, 

various viscera including brain, lungs, eye and naso pharynx. 

2. Myiasis  

  Myiasis can be defined as the invasion of organs and tissues of human or other 

vertebrate animals with dipterous larvae which for at least a period feed upon the living or 

dead tissues or in the case of intestinal myiasis, on the host ingested food. Flies that can 

cause myiasis are classified into three families:- 

 Calliphoridae (non-metallic flies and metallic flies) 

 Sarcophagidae. 

 Oestridae. 

   Different terms are used to describe myiasis which affects different parts of the body, 

like cutaneous, dermal, urogenital, ocular and nasopharyngeal myiasis. Myiasis may be 

obligatory or facultative. In obligatory myiasis it is essential for the fly maggots to live on a 

live host for at least a certain part of their life such as larvae of Chrysomaya bezziana and 

Dermatobia hominis. In facultative myiasis larvae are normally free-living, but under certain 

conditions they may infect living hosts. Several types of fly, including species of Calliphora, 

Lucilia and Sarcophaga, which normally breed in meat, may cause myiasis in people by 

infecting festering sores and wounds. There is no obligatory intestinal myiasis of humans, 

maggots may enter human digestivesystem accidentally. In contrast, obligatory intestinal 

myiasis occurs in animals. Occasionally facultative urogenital myiasis occurs in humans; this 

usually involves larvae of Musca or Fannia species where the adult female attracted to 

unhygienic discharges and laid their eggs near genital orifices and on hatching the minute 

larvae enter the genital orifice and pass up the urogenital tract. Considerable pain may be 
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caused by larvae obstructing these passages, and mucus, blood and eventually larvae may be 

discharged during urination. 

3. Tungiasis 
 Tunga penetrans is the representative in mammals of the burrowing fleas and occurs 

in man and rarely pigs. The popular name for this flea in humans is the ‘jigger’. The female 

burrows into the skin, where its abdomen became enormously distended and filled with eggs, 

forming a distinct nodule. These fleas occur mainly on the feet of humans, causing severe 

irritation. 

4. Scabies 
 The sole species of Sarcoptes scabiei mite occur in a wide range of mammals, but 

biological adaption ‘strains’ have evolved which are largely host-specific. Thus, Sarcoptes is 

well known in both human and veterinary medicine as a cause of mange, the disease in man 

being generally known as scabies. Scabies is the most important zoonotic arthropod. The 

parasite spends their entire life cycle, from egg to adult, on the host so that transmission is 

mainly by contact. Though they have their own distinct ‘strain’ of Sarcoptes, human readily 

became infected from domestic animals. Most cases of zoonotic scabies originate from dogs, 

but outbreaks have also occurred in stockmen closely involved with cattle. 

 Primary scabies of animal origin is much less severe in man than infection with the 

human strain because the mites do not burrow into the skin and do not multiply. The 

condition appears as a reddish, pepular eruption, with purities, which disappears in a few 

weeks. In people repeatedly exposed to infected animals a hypersensitive state, characterized 

by a transient rash, may appear within a few hours of animal contact. Once affected animals 

have been successfully treated no further human cases occur. 

Role of Ectoparasites in disease transmission 

  Of the incredible variety of insects inhabiting the earth, most of them are harmless to 

man. Unfortunately, a few insects are responsible for the spread of diseases, some of which 

are potentially fatal. Other inflicts untold misery by their irritating bites.   

  It is important for any traveler to know the basic facts about medically important 

insects and try, as best as possible, to avoid being bitten by using insect repellents, bed nets 

and sprays as appropriate. It can take just one bite from an infected insect to result in illness 

and death a few days letter. Ignorance is definitely not bliss.           

 There are many insects that are the primary or intermediate hosts or carriers of human 

diseases. Pathogens that are capable of being transmitted by ectoparasites include protozoa, 

bacteria, viruses and such helminthes as tapeworm, flukes and roundworms. The mode of 

transmission of disease pathogens by vector or intermediate hosts can vary considerably. 

Where the source of the infection is an intermediate host rather than a vector in a narrow or 

strict sense, then infection usually occur by ingestion either deliberately where the 

invertebrate comprises part of the food source for the humans – e.g. Eating of crabs 

(Paragonimiasis) prawns or snail (Capillaria philippinensis, angiostrongyloidiasis) or 

accidently (e.g. snails or slugs on salad plants (angiostrongyloidiasis) or Cyclops in water 

(Guinea worm). Other examples of this are infection of humans with the dog tapeworm 

(Dipylidium caninum) after accidental ingestion of a dog flea ( Ctenocephalides canis)or with 

the rat tapeworm (Intermicapsifer madagascariensis) with an oribatid plant mite. Similar 

affection of humans with the cestode Hymenolepis diminuta can follow accidental ingestion 

of meal worm larvae in flour.  

              House flies (Musca domestica) can transmit enteric pathogens mechanically on their 

feet or mouth parts from faeces to food. This type of transmission can or could be important 

in the transmission of polio; rotavirus infection; Hepatitis A, Cholera, typhoid, amoebiosis, 
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giardiasis, ascariasis, trichuriasis, toxocariasis, cysticercosis and hydatidosis. Trachoma 

(Chlamydia trachomatis A,B,C) can also be mechanically transmitted from the eye of 

infected people to the eye of others by the house flies or bush flies belonging to the genus 

Musca. 

            Where the transmitter is a true vector (usually blood sucking arthropod), then 

infection usually occur by injection of the transmitted organism with the saliva of the vector 

(eg. The malaria parasite by the female Anophelis mosquito; injection of the trypanosome 

causing African sleeping sickness by the tsetse fly, Glossina), However in the transmission 

of chagas’ disease by the reduviid bugs, the trypanosomes pass out of the bug in the faeces 

passed while feeding is taking place and they then gain entry to their human host by 

contamination of the bite wound. Similarly in the transmission of Bancroftian filariasis, the 

infective filarial larvae are deposited on the human skin during the feeding process by the 

mosquito and then gain entry to the human through the bite wound. 

            In the case of the transmission of epidemic typhus, the rickettsiae are not injected into 

the human host, but gain entry through the skin when human scratch the itch lesions caused 

by biting Louse, crushes the louse, and then scratches the rickettsiae into the skin. 

Alternatively, transmission can be achieved by inhalation of louse faeces which contain the 

rickettsial organisms. 

            Transmission of Yarsinia pestis by the tropical rat flea, Xenopsylla Cheopis, is also 

different. Here the bacilli ingested by the feeding flea are trapped by spiny hair like structure 

in the gut of the flea where they multiply, blocking the gut. The host rat dies and as its body 

cools, these infected ‘blocked’ fleas leave the host and hope into a new host (rat or human). 

They attempt to feed but, as the gut is blocked, the blood they ingest cannot pass through. It 

flows back into the new host from the blocked gut carrying the plague bacilli into the new 

host. 

            In the transmission of schistosomiosis, the environment(water) is seeded with 

cercariac released by water snails and humans are infected when these free swimming 

cercaria penetrate the skin. In the transmission of the human botfly, Dermatobia hominis (in 

Latin America)the bot fly lays its eggs on a mosquito or ixodid tick and then, when the 

mosquito or tick feeds, the maggot descends to the human host and burrows into the skin to 

cause cutaneous myiasis. 

Generally Bed bugs (Cimex spp). Headlice (Pediculus humanus corporis) and pubic 

lice (Pthirus pubis) are not usually implicated as vectors of disease. It is interesting however, 

that Hapatitis B virus has been isolated from bed bugs and it has been postulated that 

mosquitoes might be able to rarely transmit viraemic diseases by mechanical contamination 

of their mouth parts. In the case of HIV, the chances of such transmission is generally 

considered to be negligible as most infected patients do not have sufficient virus in the blood 

for them to infect biting mosquitoes.  
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List of Arthropod Borne Diseases 
Sr. 

No 

Arthropod 

Vector 

Scientific name  

Name/group 

Disease pathogen / agent Disease Method of 

Human Exposure 
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Important Parasitic Zoonoses in India 

  Parasitic zoonotic diseases are prevalent throughout India at varying rates. The 

prevalence of zoonotic parasites is likely to be an under estimate, owing to the lack of proper 

surveillance and the shortage of information about the existence of asymptomatic animal 

carriers. 

            India is the seventh largest country in the world; an unimaginable disparity exist in 

the geography,ethnity,religion, food and personal habits, level of education and standards of 

living within the country.  The 2001 census showed that 72.2 % of the population lived in 

villages and over 70 % of the rural population owned livestock. Thus, livestock plays a 

pivotal role in the socioeconomic life of India. Parasitic Zoonoses affect human and animal 

health directly, and consequently affect livestock production. Zoonoses of parasitic origin are 

prevalent throughout India at varying rates. Factor such as poverty, lack of personal hygiene, 

defecating in open spaces, scarcity of portable water, abundance of stray animals, high 

population density, and certain cooking habits are responsible for the rising prevalence of 

Zoonoses in India. These factors have a direct bearing on the frequency of parasitic infection 

(s), and consequently the prevalence of infection varies in different states of India. 

              Protozoa are the best – represented group of parasites that infect humans and other 

animals, of which Cryptosporidium parvum, Toxoplasma gondii,Leishmania spp.and 

Entamoeba histolytic are the major examples. The main helminth zoonoses include 

hydatidosis, and cysticercosis. The emergency of disease such as hydatidosis, cysticercosis 

and toxoplasmosis and the reemergence of disease such as leishmaniosis are serious threat 

and their prevention and control is difficult. 
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1. Hydatidosis 

 Echinococcus granulosus is a parasite of the dog and other carnivores’ animals. Its 

larvae are a hydatid cyst in intermediate host sheep, cattle and other domestic animals and 

man also. The adult tapeworm is not pathogenic, and thousands may be present in a dog 

without clinical signs. In domestic animals the hydatid in the liver or lung is usually tolerated 

without any clinical signs, and the majority of infections are only revealed at the abattoir. 

When onchospheres have been carried in the circulation to other sites, such as the kidney, 

pancreas, CNS or marrow cavity of long bones, pressure by the growing cyst may cause a 

variety of clinical signs. 

 In contrast, when man is involved as an intermediate host the hydatid in its 

pulmonary or hepatic site is often of pathogenic significant. One or both lungs may be 

affected causing respiratory symptoms and if several hydatids are present in the liver there 

may be gross abdominal distension. If cyst should rupture there is a risk of death from 

anaphylaxis or if the person survives released daughter cysts may resume development in 

other region of the body. 

 The conditions in the country are ideals for the establishment and transmission of 

hydatidosis in both livestock and human. Cultural, educational, socio-economic, agricultural 

and environmental factors contribute to the transmission to the disease. The presence of stray 

dogs’ fallen carcasses plays an important role in the transmission of the disease in the 

country. Echinonoccus grannlosus has a wide geographical distribution in livestock, and it’s 

prevalent throughout the country. Increasing trends in the seroprevalence of human 

hydatidosis have been observed in north India and there are numerous reports and survey that 

reveal the occurrence of human hydatidosis in most states. 

 The presence of hydatids as a clinical entity is rarely suspected in domestic animals 

and specific diagnosis is never called for. In man, imaging techniques like ultrasound, 

radiology,MRI, CT may be used to locate the cyst. The methods most commonly used are 

serological test such as CFT, immunoelectrophoresis and PCR.  

 In man, hydatids cysts may be excised surgically although, albendazole therapy has 

been reported to be effective. Control is based on regular treatment of dogs to eliminate the 

adult tapeworms, prevention of infection in dogs by exclusion their diet of animal material 

containing hydatids, denying dogs access to abattoirs, proper disposal of sheep carcasses and 

minimize risk of egg ingestion through proper hygienic precautions. 

2. Cysticercosis / Taeniosis 

 Taeniasis is a zooanthropronosis in which man is an essential definitive host whereas 

cattle and pig act as intermediate host for Taenia saginata and T.solium, respectively, 

 Cysticercus cellulosae, the larva of the human tapeworm Taenia solium, It represents 

a significant hazard to human health. People become infected with Taenia solium by 

ingesting the cysticerci  in undercooked pork. After the tape worm mature, the person’s 

faeces contain a steady supply of eggs, which may be conveyed to the mouth at any time by a 

lapse in personal hygiene. When the eggs reach the stomach, the oncospheres hatchout; enter 

the gut wall, and wander for and wide in the body, slowly developing into cysticerci. 

However, humans are not quite as satisfactory intermediate host as swine, so the cysticerci 

tend to take up aberrant location such as eye (Ocular cysticercosis), muscles 

(Myocysticercosis) and brain and spinal cord (Neurocysticercosis).In India, 

neurocysticercosis is an important emerging disease of the central nervous system, second to 

tuberculosis. Neurocysticercosis is also emerging as one of the principle causes of epilepsy. 

The occurrence of Cysticercus cellulosae in the muscles of pigs is very well established in 

different part of India with and over all prevalence ranking from 3 to 26 %. 
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 Diagnosis of Taeniasis depends on the demonstration of segments or individual eggs 

in the faeces. Specific identification of the adult tapeworm is a specialized task. In man the 

diagnosis of cysticercosis depends primarily on the detection of cysticerci by 

CAT(Computerized axial tomography)scanning techniques, X-rays or MRI are used 

.Ophthalmoscope examination is used for ocular form. Immunological tests for the finding of 

antibody to cysticerci are for reference only. 

 No effective drugs are available to kill worm or cysticerci although praziquintol is 

considered to be of some value.  Treatment of ocular and superficial cysticerci required 

surgical removal and praziquintol may be used to treat brain cysticercosis. 

 Control depends ultimately on the enforcement of meat inspection regulation and 

deep freezing (- 10 0C for 10 days). Also, the exclusion of pigs from contact or eating human 

stool, the thorough cooking of pork and proper standard of personal hygiene will reduce the 

prevalence of infection. 

 In India, the occurrence of T.saginata in man, and its metacestodes, Cysticeruisbovis, 

in muscles of cattle is rare due to ban on the slaughter of cows and the facts that beef is not 

consumed on religious grounds.  

3. Cryptosporidiosis 
 Cryptosporidium is thought to be a single species genus and has been found in a 

largenumber of domestic animals and man. It does not enter the cells of the host and lacks 

host specificity so that cross infection occurs between domestic and laboratory animals and 

man. Cryptosposidiosis has been reported worldwide.  Cryptosporidium parvum (genotype 

2) is world spread in humans and other mammals, C.parvum is an emerging zoonotic 

protozoan parasite of calves, and it associated with diarrhea in children. Cryptosporidiosis in 

India has been reported from the north, South, East and West with prevalence value of 4.3 %, 

13 %, 5.5 % and 5.6 % respectively. The rate of Cryptosporidium infection has been found to 

be significantly higher in urban slum area and in patients with diarrhea. Cryptosporidium 

parvum  has been reported to be the most common parasite observed in individuals positive 

for human immunodeficiency virus (HIV), have been associated with sever 

Cryptosporidiosis, presumably due to overwhelming autoinfection. 

 The life cycle of Cryptosporidium is basically similar to those of other intestinal 

coccidian. Recent evidence also indicates that two types of oocyst are produced. The first, the 

majority, are thick walled and are passed in feces. The reminders are thin-walled and release 

their sporozoites in the intestine, causing auto-infection.  

 The pathogenesis of infection with Cryptosporidium is stunting, swelling and 

eventually fusion of the villi, this has marked effect on the activity of some of the membrane-

bound enzymes. Clinically the disease is characterized by anorexia and diarrhea, often 

intermittent, which may result in poor growth rates. 

 Oocysts may be demonstrated by using Ziehl-Nielsen stained faecal smears in which 

the sporozoites appear as bright red granules. More accurate diagnosis is based on 

sophisticated staining techniques including immune-fluorescence. 

 There is no known treatment, although spiramycin may be of some value, and the 

infection is difficult to control since the oocysts are highly resistant to most disinfectants 

except formal saline and ammonia. Personal hygiene and water filtration prevent the 

infection. 

4. Toxoplasmosis 
 Toxoplasma gondii is an intestinal coccidium of felids, with an unusually wide range 

of intermediate hosts that include sheep, goat, pigs, and humans. Human infections are 
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particularly serious if they occur during pregnancy and may result in abortion or congenitally 

acquired disorders which primarily affect the central nervous system. 

 Infection of man may be acquired or congenital. Acquired infections occur in two 

ways. First, from the ingestion of oocysts shed in the faeces of cats. Secondly, an ingestion of 

under cooked meat containing Toxoplasma cysts. 

 The majority of acquired infections are asymptomatic. Clinically apparent infections 

present as low grade fever and malaise with general lymphadenopathy predominantly 

affecting the cervical nodes. Symtoms which are similar to those of glandular fever. 

Recrudescence of infection may occur in immunosuppressed patients. 

 Congenital infection, occur when a woman is exposed to infection for the first time 

during pregnancy. The majorities of such infections are asymptomatic, up to 10 % result in 

abortion, stillbirths or damage the CNS of the fetus. The frequency of disease is much higher 

when infection is acquired in the first trimester of pregnancy, several affected infants show 

retinochoroiditis and cerebral necrosis and there may be hepato-splenomegaly, liver failure, 

and convulsions and hydrocephalus. 

 In acute infection diagnosis confirmed by identifying Toxoplasma in stained 

preparations of Lymph node, CSF, peritoneal aspirate or plural fluid. Suspected 

Toxoplasmosis can be confirmed by isolation of organism from tonsil or lymph gland biopsy. 

Mouse inoculation by biopsy and follow up for mouse to isolate organism or demonstrate 

Seropositivity conform the diagnosis. Diagnosis of fetal infection especially in detecting 

congenital infections in utero is possible PCR. Serology is routine method of diagnosis with 

some drawback. 

 There is no completely satisfactory treatment. A combination of the anti-malarial 

drug pyrimethamine (25-50 mg/day)or sulphadiazine (3g/day)has been reported to be 

affective against acute infections as 6-12 months as follow-up procedure.Spiramycin is a 

successful alternative during pregnancy with Folic acid (2x5mg/day) as supportive treatment. 

 Prevention of infection pregnant woman are advised to avoid cat litter and proper 

disposal of faeces. Hygienic precaution such as washing of hand before eating and the 

wearing of glows when require .In addition, raw meat should not be fed to cat. 

 Central nervous system toxoplasmosis in individuals with acquired immune 

deficiency syndrome (AIDS) is an emerging disease in India. Seropositivity has been 

demonstrated both in the vegetarian and non-vegetarian population. 

Conclusion 

 Cysticercosis, taeniasis and hydatidosis are the most common and well established 

food-borne parasitic Zoonoses adversely affecting human health in India. Toxoplasmosis, 

sarcosystosis and cryptosporidiosis are emerging as important food transmitted parasitic 

Zoonoses pathogenic to farm animals and humans. The role of pigs seems to be important in 

the maintenance and propagation of most food borne Zoonoses in India. In this changing 

scenario, food safety is of the almost important. Although sufficient cooking of meat, fish 

and vegetables is generally practiced throughout the country, unhygienic living conditions, 

poverty and lack of education are major factors in the transmission of food-borne parasitoses 

in India.  

 Malaria, Leishmaniasis, Dangue, Chikunguniya and Crimean Congo Hemorrhagic 

fever (CCHF) are important vector borne diseases in India. Climate change associated with 

global warming, increased vector populations. Vector-borne diseases are infectious 

transmitted by the bite of infected arthropod species. Arthropod vectors are cold blooded 

(ectothermic) and thus especially sensitive to climatic factors. Weather influences survival 

and reproduction rates of vectors and rates of development, survival and reproduction of 
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pathogens within vectors. Monitoring environmental and climatic changes remain an 

important issue to be considered since these factors may affect both ecology and behavior of 

arthropod vectors. As in all infectious diseases, control and prevention of human infections 

transmitted by vectors can involve prophylactic and/or curative treatment of human and 

animal reservoirs if they are involved. However, where infections are vector-borne, control 

measures are usually aimed largely at vector-control through barriers to prevent exposure to 

insect bites also has a place in the prevention of vector-borne infections (e.g. window 

screening; bed nets; skin repellents etc.) 

 Increased vector population, world tourism, the demand for livestock food products, 

changing socio-economic conditions, poverty, lack of safe drinking water, large number of 

stray animals, certain cooking practices, defecating outdoors, poor personal hygiene, and the 

high population density are responsible for the rising prevalence of parasitic Zoonoses in 

India.  

              Health education, vector control, control of animal movements, controlled slaughter, 

high socio-economic development and improved risk assessment can help to control parasitic 

Zoonoses in the country. 
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BIOLOGICAL DISASTER, BIOTERRORISM AND THEIR 

CONTROL AND CONTAINMENT 
 

Harshad C. Chauhan and Kishan K. Sharma 

Department of Veterinary Microbiology 

COVSc & AH, SDAU, Sardarkrushinagar (B.K.), Gujarat 

 
A. Concept and categorization 

The existence of infectious diseases has been known among human communities and 

civilizations since the dawn of history. The earlier societies with their own understanding 

developed methods and systems to curtail spread of contagious diseases. Still contagious 

disease hammered phenomenal social impact, leaving deserted towns that were never rebuilt 

and are recorded only through archeology.  With spread of agriculture, domestication of 

animals, increase in population and development of societies (living in congregated groups), 

it was realized that diseases affecting crops and animals could affect human beings and 

populations living in limited spaces are more susceptible to diseases. The classical literature 

of nearly all civilizations record the ability of major infections to decimate populations, 

thwart military campaigns and unsettle nations. Social upheavals caused by epidemics have 

contributed in shaping history over the ages.  Old medical literature explains spread of many 

of these epidemic diseases like plague (bubonic and pneumonic), louse –born typhus, and 

smallpox which caused the largest demographic disruption. Other infections like malaria, 

dengue and yellow fever led to economic disasters.  

Spread of diseases among livestock or crops also led to disruption in societies 

indifferently to human diseases. Obviously, growth of human society has rested largely on 

the cultivation of crops and domestication of animals. As crops and animals became 

necessary to sustain a divergent social structure, the depletion of these resources had far 

reaching consequences. Along with the growth of societies, crop and animal diseases 

acquired more and more importance.  

Biological Disasters:  Along with nuclear and chemical agents, which are derived from 

technology, biological agents have been accepted as agents of mass destruction capable of 

generating comparable disasters. Biological Disasters are scenarios involving disease, 

disability or death on a large scale among humans, animals and plants due to toxins or 

disease caused by live organisms or their products. or in elaboration Biological disasters are 

causative of process or phenomenon of organic origin or conveyed by biological vectors, 

including exposure to pathogenic micro-organisms, toxins and bioactive substances that may 

cause loss of life, injury, illness or other health impacts, property damage, loss of livelihoods 

and services, social and economic disruption, or environmental damage. 

Such disasters may be natural in the form of epidemics or pandemics of existing, 

emerging or re-emerging diseases and pestilence or man-made by the intentional use of 

disease causing agents in Biological Warfare (BW) operations or incidents of Bioterrorism 

(BT). Examples of biological disasters include outbreaks of epidemic diseases, plant or 

animal contagion, insect or other animal plagues and infestation.  Epidemic affecting a 

disproportionately large number of individuals within a population, community, or region at 

the same time, examples being Cholera, Plague, Japanese Encephalitis (JE)/Acute 

Encephalitis Syndrome (AES). Pandemic is an epidemic that spreads across a large region, 

that is, a continent, or even worldwide of existing, emerging or reemerging diseases and 

pestilences, example being Influenza H1N1 (Swine Flu). The familiar example of intentional 
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biological disaster is attempt to generate anthrax outbreak after Twin tower attack but 

fortunately attempt was thwarted. 

B. History  

Natural Biological Disasters 

Biological disasters have also occurred in modern times, ranging from the yellow 

fever epidemic of 1793 in the United States to plague in the Middle East in the early 1800s, 

cholera throughout the 1800s, and smallpox in the Americas, as well as measles and mumps. 

As vaccines were developed, other diseases became prominent, including severe acute 

respiratory syndrome (SARS) in 2002 and 2003, influenza in the 20th century, and Ebola, in   

West Africa in 2014.The features that distinguish mass biological outbreaks from seasonal or 

routine infection cycles include sociological behaviors and population-based fear, especially 

in earlier generations that did not have scientific knowledge to explain and address the 

occurrences. The extension of human activity and its contact with a hitherto localized 

microbial environment introduces novel pathogens. The spread of Nipah, Hendra, Ebola, 

Marburg and Lassa fever viruses are examples of this phenomenon. In the case of HIV, a 

sporadically occurring phenomenon – that of transmission of the virus from chimpanzee to 

man – became a pandemic when it began to be sexually transmitted, and has since become 

the largest epidemic in history. 

In year 2006, epidemic of Leptospirosis occurred after flood in Surat district of Gujarat State, 

where nearly 500 people died. In the subsequent years, it formed a seasonal occurrence and 

mortality pattern due to spread of organisms in previously uninhibited areas. 

Man made Biological Disasters: 

Early in the course of military history, it was recognized that population based fear 

could be used as a significant advantage in warfare. This may have been observed 

independently, with or without intent, on multiple occasions. For example, when Cortez 

invaded Mexico, he did not deliberately introduce smallpox as a biological warfare agent. 

However, the rapid decimation of the population was an immediate contributor to the success 

of his operation. Other independent occurrences include the use of dead bodies infected with 

Yersinia pestis to contaminate wells in Italy (1155; Battle of Tortona) and the catapulting of 

the corpses of dead soldiers in Bohemia in1422.Recognition of the role of primitive small 

pox vaccination in the American Revolution allowed for several successful campaigns.  

Attempted biological warfare by Luke Blackburn, using smallpox-contaminated 

clothing, was recorded in the Civil War of the United States and was officially banned in 

1863 by U.S. Army General Order No.100,which stated that “The use of poison in any 

manner, be it to poison wells, or food, or arms is wholly excluded from modern warfare. As 

knowledge regarding microbiology developed, the use of such agents, overtly or covertly, 

returned. In World War I, Bacillus anthracis and Burkholderia mallei (agents of anthrax and 

glanders, respectively) were considered for infection of horses and mules. In 1925, the 

United States signed the Geneva Protocol, which prohibited the use of chemical or biological 

agents.  

Characteristics of Biological Disasters 

1. They cause mass scale damage of disastrous and direct consequences  

2. They are capable of spreading to very large communities;  

3. They are capable of spreading to vary large geographical areas, even places or nations 

not in close vicinity to each other (for e.g. Spread of SARS, Avian Flu, Swine Flu 

etc.)  

4. They are unpredictable in occurrence and effects 
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5. They require a response for which normal local resources may be inadequate;   

6. They have a wide range of effects and impacts on the human and physical 

environment;    

7. There are complex needs in dealing with them;    They can be of sudden onset  

8. With development of new strains, our knowledge and experience of coping with 

disaster of this nature may be very limited 

C. Bioterrorism 

In current dialogue the principal focus will be put on Bioterrorism, the deliberate 

effort or engage in biological warfare is called bioterrorism. The term applies when chemical 

and biological terrorism is used as an overt or covert means to cause harm for ideological, 

political, or financial gain. 

Bioterrorism: The unlawful use, or threatened use, of microorganisms or toxins 

derived from living organisms to produce death or disease in humans, animals, or plants. The 

act is intended to create fear and/or intimidate governments or societies in pursuit of political, 

religious, or ideological goals. 

Bioterrorism attack is the deliberate release of viruses, bacteria, or other germs 

(agents) used to cause illness or death in people, animals or plants. In recent years, biological 

disasters including bioterrorism have assumed serious dimensions as they pose a greater 

threat to health, environment and national security. The risks and vulnerabilities of our food 

chain and agricultural sector to agro terrorism, which involves the deliberate introduction of 

plant or animal pathogens with the intent of undermining socio-economic stability are 

increasingly being viewed as a potential economic threat.  

Short-duration infections with high mortality rates harm societies by depleting their 

numbers. The longer duration infections, with varying immediate mortality, became 

important when they cause large-scale morbidity affecting the productive capacity of the 

population. Malaria and tuberculosis are such examples. The possible spectra of bioterrorism 

in our subcontinent and beyond pose new challenges to the skills and capacities of the 

government and society. 

C.1. Characterstics of Biologic Agents Used as Bioweapons 

1. High morbidity and mortality  

2. Potential for person-to-person spread  

3. Low infective dose and highly infectious by aerosol  

4. Lack of rapid diagnostic capability  

5. Lack of universally available effective vaccine  

6. Potential to cause anxiety  

7. Availability of pathogen and feasibility of production  

8. Environmental stability  

9. Database of prior research and development  

10. Potential to be “weaponized” 

The ideal bioterror weapon would be 1. Contagious;2. Virulent; 3.Robust; 4.Difficult 

to detect;  5. Drug-resistant and  6. User-controllable. Fortunately, no natural agent meets all 

of these criteria.  Thus, sooner or later, terrorists may decide to devise novel weapons using 

the techniques of synthetic biology to enhance or replace the characteristics of pre-existing 

organisms or toxins.  The agents are typically found in nature, but due to readily available 

recombination techniques they may be altered in a laboratory to increase their resistance to 

antibiotics, and ability to spread in the environment. Terrorists use biological agents because 

they are often difficult to detect and illness onset may be delayed for hours to days increasing 

dispersal.Bioterrorism agents are a common choice for terrorists because they are easy and 
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inexpensive to produce, easy to disseminate, and can cause widespread effects. Terrorists use 

biologic weapons as a method of creating mass panic. 

C.2. Form of delivery, or method of dispersion: 

 Attacks may be either overt or covert. Aerosol is most likely method of 

dissemination because it causes easy and silent dispersal and till the detection maximum 

number of victims would be exposed. Inhalation is most efficient and contagious route of 

infection and it can mimic the course of spread of pneumonic plague or small pox in pre 

antibiotic era. Though not impossible, food/water-borne dispersal less likely because this 

mode is less stable, ineffective for some agents and Inefficient compared to aerosol.  At 

optima, it can adopt course of Cholera outbreak. 

In an overt attack, the delivery method is obvious, such as release from an airplane or 

bomb.  While the use of a bio-agent may not be immediately known, testing can quickly 

confirm the presence of microorganisms. But, determination of the name of the bio-agent can 

take several days.  For a biotoxin, as with any chemical, identification is much quicker. 

In a covert attack:  the delay in identification of the bio-agent may be even longer because 

the attack may not be recognized until after people have become obviously sick, which may 

take days. Covert attacks may include contamination of a building or subway HVAC system, 

food, water, or other surfaces.  For contagious agents, the presence of an infected individual 

in a large crowd can effectively spread a bio-agent. However, for most diseases, people are 

obviously sick, and bed-ridden during the most contagious stages.  An unrecognized attack 

using a contagious agent with several days delay until symptoms are seen can allow further 

dispersion of infected people and spread the agent.  In a worst-case-scenario, an epidemic 

may occur before a biological attack is recognized. 

The following points may act as warning signals of bioweapon release, especially in case of 

an covert attack. 

1. Multiple people ill at the same time (epidemic) 

2. Previously healthy persons affected 

3. High morbidity and mortality among affected individuals 

4. Identification of diseases and pathogens unusual to a particular region 

5. Recent terrorist claims or activity 

6. Unexplained epizootic of sick or dead animals 

7. Severe respiratory disease in a healthy host 

8. An epidemic curve rising and falling rapidly 

9. Increase in fever, respiratory, and GI symptoms 

10. Lower attacks rates in people working indoors vs. outdoors 

11. Seasonal disease during a different time of year 

12. Known pathogen with unusual antimicrobial resistance pattern 

13. Genetically-identical pathogen in different areas 

14. Occurrence of vector-borne disease where there is no vector  

15. Cluster of sick or dead animals  

16. Atypical seasonality  

17. Geographic Pattern of Illness  

18. More respiratory presentation of disease 

C.3. Classification of Bioterrorism agents  

Centers for Disease Control and Prevention (CDC) classifies potential biologic threats into 

three categories: A, B, and C 
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Category A agents are the highest-priority pathogens  as these can be easily disseminated 

or transmitted from person to person with resultant in high mortality rates. These agents have 

the potential for major public health impact and might cause public panic and social 

disruptionrequire special action for public health preparedness.  

Examples of Category A agents 

1. Anthrax (Bacillus anthracis) 

2. Botulism (Clostridium botulintoxin) 

3. Plague (Yersinia pestis) 

4. Smallpox (Variola major) 

5. Tularemia (Francisella tularensis) 

6. Viral hemorrhagic fevers   

7. Arenaviruses: Lassa, New World (Machupo, Junin, Guanarito, and Sabia) 

8. Bunyaviridae: Crimean Congo, Rift Valley     

9. Filoviridae: Ebola, Marburg     

10. Flaviviridae: Yellow fever; Omsk fever; Kyasanur Forest 

Category B agents include those that are moderately easy to disseminate, result in 

moderate morbidity rates and low mortality rates, and require specifically enhanced 

diagnostic capacity.  

Examples are  
1. Brucellosis (Brucella spp.) 

2. Epsilon toxin of Clostridium perfringens 

3. Food safety threats like Salmonella , Escherichia coli 0157:H7 or Shigella sp. 

4. Water safety threatsviz.Vibrio cholerae, Cryptosporidium parvum 

5. Glanders (Burkholderia mallei) 

6. Melioidosis (B. pseudomallei) 

7. Psittacosis (Chlamydia psittaci) 

8. Q fever (Coxiella burnetii) 

9. Ricin toxin from Ricinus communis (castor beans) 

10. Staphylococcal enterotoxin B 

11. Typhus fever (Rickettsia prowazekii) 

12. Viral encephalitis as alphaviruses  

Category C agents include emerging pathogens. The advantges of using such agents include 

, the general population lacks immunity and these could be engineered for mass 

dissemination in the future because of availability, ease of production, ease of dissemination 

The recent emergence of novel viruses leading to outbreaks of severe acute respiratory 

syndrome (SARS), Nipah, hantavirus are examples. The other examples in this category are  

1. Tick-borne hemorrhagic fever viruses  

2. Tick-borne encephalitis viruses  

3. Yellow fever  

4. Multidrug-resistant tuberculosis  
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Characteristics of  Possible BT Agents 

Agent Type

Minimum 

Dose

Incubation 

period

Initial 

Symptoms

Duration of 

illness  Lethality

Animal 

Indicator

Anthrax Bacteria 8,000 (spores) 1-6 days Flu-like 3-5 days High 90% Yes

Plague Bacteria 100 organisms 2-3 days

Pneumonia / Flu-

like 1-6 days High 90-100% Yes

Tuleramia Bacteria 10 organisms

2-10 days (avg. 

3-5) Flu-like >=2 weeks

Moderate       5-

30% Yes

Brucellosis Bacteria 10 organisms 5-60 days Flu-like

Weeks to 

months Low 2-10% Yes

Q Fever Rickettsia 1 organisms 10-40 days Flu-like 2-14 days Low 4% Yes

Smallpox Virus 10 organisms

7-17 days (avg. 

12) Flu-like 4 weeks High 30%

Animal 

Varients

Encephalitides 

VEE, EEE, WEE Virus 10 organisms 2-6 days Flu-like days to weeks low Yes

Hemorrhagic 

Fevers          

Ebola, Marburg Virus 1 organism 4-21days Flu-like 7-16 days

High          

Marburg 25%     

Ebola 50-90% Yes

Botulinum Toxin 100 ng 1-5 days

muscle 

weakness 24-72 hours High 30% Yes

 

Approach for Prevention and Preparedness: 

Different aspects of Biological Disaster Management are prevention, mitigation, 

preparedness, response, relief, rehabilitation and recovery. Three major functional areas were 

recognized as necessary components of a comprehensive approach: prevention, response and 

recovery. The tragedy and the lessons learnt from the past have changed the mindset and the 

focus of disaster management has shifted from “Rescue, Relief and Restoration” to 

“Planning, Preparedness and Prevention”.  

Within these areas, the key responsibilities of agencies include, 

In the aspect of planning, the analysis of requirements and the development of 

strategies for resource utilization. The establishment of structures, development of systems 

and testing and evaluation by organizations of their capacity to perform and their allotted 

roles come under broad head of preparedness.  This also includes Co-ordination, means the 

bringing together of organizations and resources to ensure effective disaster management. 

Prevention may include vaccination, tight security and intelligence work etc. Through proper 

planning and preparedness, biological disasters, be they natural or man-made, can be 

prevented or mitigated.  

Measures for Prevention and Preparedness for Biological Disasters 

Prevention and preparedness would focus on the assessment of medical and public 

health consequences, medical counter-measures and long term strategies for mitigation. 

Disaster Response Plan in case of Biological Disasters is to be evolved.  

A multi-sectoral approach should be adopted involving all stakeholders including 

Central Ministries. An important aspect of medical preparedness against biological disasters 

include the integration of both government and private sectors. A sound infrastructure is 

necessary both for medical countermeasures and R&D for evolving novel technologies.   

Awareness of Community and Health Workers: 

Those exposed to biological agents may not come to know of it until symptoms 

manifest because of the varied incubation period of these agents. A high index of suspicion 

and awareness among the community and health professionals will help in the early detection 

of diseases. When exposure is suspected, the affected persons should be quarantined and put 
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under observation for any typical or atypical signs or symptoms appearing during the period 

of observation. Health professionals who are associated with such investigations will have 

adequate protection and adopt recognized universal precautions. It often may not be possible 

to evolve and EWS. However, sensitization and awareness will ensure early detection.  

Maintaining Personal hygiene  

Create necessary awareness about the importance of personal hygiene and measures 

to achieve this, including provision of washing, cleaning and bathing facilities, and avoiding 

overcrowding in sleeping quarters etc. other activities include making temporary latrines, 

developing solid waste collection and disposal facilities, and health education. 

Environmental Management 

Disease outbreaks are mostly due to waterborne, airborne, vector-borne and zoonotic 

diseases. Environmental monitoring can help substantially in preventing these outbreaks. 

Integrated vector management also needs environmental engineering for elimination of 

breeding places, supported with biological and chemical interventions for vector control. 

Biological events with mass casualty potential may result in a large number of dead bodies 

requiring adequate disposal procedures.   

A regular survey of all water resources, especially drinking water systems, has to be carried 

out by periodic and repeated bacteriological culture for coliform microbes. In addition, 

proper maintenance of water supply and sewage pipeline will go a long way in the prevention 

of biological disasters and epidemics of waterborne origin such as cholera, hepatitis, 

diarrhoea, and dysentery.   

Vector control 

This is an important activity requiring continuous and sustained efforts. Cooperation 

of the community is very essential for a successful integrated vector management 

programme. The important components of vector control are:  Environmental engineering 

work and generic integrated vector control measures and second is elimination of breeding 

places by water management, draining of stagnant pools and not allowing water to collect by 

overturning of receptacles etc.  Biological vector control measures such as use of Gambusia 

fish is an important measure in vector control and outdoor fogging and control of vectors by 

spraying of insecticides. 

Early Warning Signs 

Keeping a watch on the rodent population and detection of early warning signs such 

as sudden fall in their numbers could pre-empt a plague epidemic. Protection against rodents 

can be achieved by improving environmental sanitation, storing food in closed containers, 

and early and safe disposal of solid wastes. Killing of rodents associated with diseases such 

as plague and leptospirosis would require the use of rodenticides such as zinc phosphides, 

digging and filling up of burrows etc.  

 

Burial/Disposal of the dead: 

 Dead bodies resulting from biological disasters increase the risk of infection, if not 

disposed off properly. Burial of a large number of dead bodies may cause water 

contamination. Due consideration to the social, ethnic, and religious issues involved, utmost 

care is to be exercised for disposing dead bodies. 

Prevention of Post-Disaster Epidemics:  

There is a need to maintain the necessary level of epidemiological intelligence to pick 

up early warning signals of emerging and re-emerging diseases of epidemic and pandemic 

potential. The risk of epidemics is higher after any type of disaster, whether natural or man-

made. These include waterborne diseases such as diarrhoea/dysentery, typhoid, and viral 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

67 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

hepatitis, or vector-borne diseases such as scabies and other skin diseases, louseborne typhus 

and relapsing fever. In certain natural disasters like earthquake, floods, etc., disturbance of 

the environment increase the risk of rabies, snake bites and other zoonotic diseases. 

Preventive measures can be taken to deal with such eventualities by keeping reserves of 

adequate stocks of anti-rabies vaccine and anti-venom serum.  

Integrated Disease Surveillance Systems (IDSP):  

The IDSP at all district levels would help to detect early warning signs for instituting 

appropriate public health measures. The surveillance team would monitor the probable 

sources, modes of spread, and investigate the epidemics. The surveillance programme would 

also be integrated with the chain of laboratories at national level including DRDO, ICMR, 

AFMS, and state governments/private laboratories. There is an urgent requirement of such 

systems to perform real-time monitoring with information shared at the various levels of the 

health care system. Information of epidemics can be anticipated much in advance where 

epidemiological assessment of surveillance data exists.  

Medical Preparedness 

This will be based on the assessment of possible sources of threat and the capabilities 

to handle detect and characterize the microorganism. Specific preparedness will include 

preimmunisation of hospital staff and first responders who may come in contact with those 

exposed to anthrax, smallpox or other agents. It further extends to activities for management 

of diseases caused by biological agents – including response, quick evacuation of casualties, 

well-rehearsed hospital DM plans, training of doctors and paramedics, and up-gradation of 

medical infrastructure at various levels to reduce morbidity and mortality. Medical 

preparedness will also entail specialized facilities supported by skilled human resource to 

collect and dispatch samples.  A strong public health infrastructure with effective 

epidemiological capabilities, practical training programmes and preparedness plans is 

essential to prevent and control outbreak of disease. Health care workers have to be equipped 

with gloves, impermeable gowns, N-95 masks of powered air-purifying respirators. They 

must clean their hands prior to donning Personal Protective Equipment (PPE) for patient 

contact. After the removal of all PPE, they must clean their hands again.  

As a method of prevention the following steps should be taken 

Chemotherapy-  

Doxycycline is considered an initial chemoprophylactic broad spectrum drug of 

choice in cases of respiratory illnesses. Other tetracyclines and fluoroquinolones might also 

be considered. There is no approved anti-viral drug for the treatment of VHFs. However, 

ribavirin may be considered initially as an anti-viral agent of choice in an outbreak due to 

VHFs.   

Tight Security 

Legitimate access to important research and clinical material must be preserved. 

Prevention of unauthorized entry-exit of biological materials can be achieved by adopting 

adequate detection methods such as x-rays and other scanning methods to identify 

microorganisms, plant pathogens at airports etc. Suitable assessment of the personnel, 

security, specific training and rigorous adherence to pathogen protection procedures are 

reasonable means of enhancing preparedness.   

Immunisation and mass vaccination 

Immunisation and mass vaccination campaigns will be an important tool for 

preparedness. Such campaigns may be required in BT, pandemic influenza attacks or for any 

other emerging bacterial or viral etiologies. Health Department should have a clear 

vaccination policy, a stockpile of vaccines, identify and train the vaccinators, and have cold 
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chain management. Pharma companies active in the region should be roped in as a 

stakeholder for creating a viable high-tech infrastructure for vaccine research and production. 

Immunization programmes under constant monitoring and reporting mechanisms will be an 

effective prevention strategy  

D. Do's and Dont's 

Before The Disaster 

Plan for Family Biological Disaster Plan. 

Preparation by ensuring Prevention measures:- 

 Personal cleanliness - daily bath, don’t grow long nails and wear clean clothes. 

 Hand Hygiene (Wash hands with soap and water before preparing food or eating, 

after passing stools, coughing or sneezing). The steps of hand washing are:- 

 
Step 1: Wash palms and 

fingers 

 
Step 2: Wash back of 

hands. 

 
Step 3: Wash fingers and 

knuckles 

 
Step 4: Wash thumbs 

 
Step 5: Wash fingertip 

 
Step 6 : Wash wrists 

 Eat nutritious and balanced food. 

 Immunisation state should be upto date. 

 Prevent overcrowding. 

 Good ventilation. 

 Protect from hot and cold weather. 

 Health Education. 

 Surveillance. 

Take a First Aid and Cardio-Pulmonary Resuscitation (CPR) training. 

Subscribe to a Medical Insurance Plan. 

Diarrhoeal Group of Diseases Including Cholera 

Do’s 

 Hand Hygiene. 

 Encourage drinking of water from a safe source or water that has been disinfected 

(chlorinated). Add bleaching powder in all community wells at regular intervals. Use 

water pumped out from India Mark II hand pumps, if installed in the village/community. 

 Drink boiled potable water in an emergency that has been boiled for at least 15 minutes 

and consumed it the same day. 

 Promote storage of water in narrow mouthed container. 

 Cook food thoroughly especially meat, poultry, eggs and seafood until it is steaming and 

eat it while it is still hot. 
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 Ensure cooked meat and poultry is safe and no part of the meat discoloured or foul 

smelling, or in the case of egg, their shells are not cracked. 

 If food is not eaten immediately, reheat cooked until it is steaming hot prior to serving. 

 Keep food items covered. 

 Increase fluid intake as soon as diarrhoea starts by drinking ORS solution or home-made 

preparation of Table Salt 5 grams (1 teaspoon) in and 20 grams (4 teaspoons) of Sugar 

dissolved in 1 litre of drinking water. 

 Encourage banana eating, which provides potassium. 

 Continue feeding children when they are sick and to continue breastfeeding if the child is 

being breast fed. 

 Refer the diarrhoea case to the nearest health facility in case of the following : Child is 

irritable, restless or lethargic or unconscious: eating or drinking poorly; child has marked 

thirst; child has fever or blood in stool. 

Don’ts 

 Do not drink water from unsafe sources. 

 Do not eat uncooked food unless it is peeled or shelled. 

 Do not leave cooked food at room temperature longer than 2 hours. 

 Do not consume cut fruits from vendors. 

 Do not defecate in open area. 

 Do not give access to rats and houseflies in your premises. 

Respiratory Group of Diseases like Tuberculosis, Influenza, Chickenpox, Meningitis 

Do’s and Don’ts: 

1. Avoid close contact with people who are having respiratory illness. 

2. The sick person should stay at home, and avoid going into the community, 

school/office, public places for at least 24 hours after symptoms have resolved. 

3. Sick persons at home should keep distance from others. 

4. Respiratory Hygiene/Cough Etiquette:- 

 Cover the nose/mouth with a handkerchief/ tissue paper when coughing or 

sneezing which should be disposed off in dustbins; 

 Perform hand hygiene (e.g., frequent hand washing with soap and water, 

alcohol-based hand rub, or antiseptic hand wash) and thoroughly dried 

preferably using disposable tissue/ paper/ towel after contact after having 

contact with respiratory secretions and contaminated objects/materials. 

5. Triple layer surgical Mask of standard and certified make should be worn by 

Suspected/ probable/confirmed cases of influenza or by the care provider in home 

care settings and close family contacts of such cases undergoing home care. 

6. Get plenty of sleep, be physically active, manage your stress, drink plenty of fluids, 

and eat nutritious food. 

7. Avoid smoking. 

8. Persons who have difficulty breathing or shortness of breath should seek immediate 

medical attention and report to the nearby hospital. 

9. If sick persons must go into the community (e.g., to seek medical care), then they 

should wear a face mask or use a handkerchief or tissues to cover any coughing and 

sneezing so as to reduce the risk of spreading the infection in the community. 

10. Immunization status should be upto date as per National Universal 

ImmunisationProgramme. 
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Mosquito Borne Diseases like Malaria, Dengue, Filaria, Chikungunya 

Do’s 

 Follow “sun-down sleeves-down” approach. Wear clothes that cover arms and legs. 

 Prevent water collections on ground and other places to prevent malaria breedinEmpty 

water containers at least once a week. 

 Remove water from coolers from time to time. 

 Cover and seal any septic tanks. 

 Use Mosquito Nets preferably Insecticide Treated Bed Nets (ITBN). 

 Apply insect repellants while sleeping to keep away mosquitoes. 

 Seek medical advice in case of rashes, mental irritation or unconsciousness. 

Don’ts 

 Do not encourage children to wear shorts and half sleeved clothing. 

 Do not allow water to stagnate. 

 Do not allow discarded items to accumulate such as tires, tubes, empty coconut shells, 

household items and objects wherein water may collect. 

 Do not bathe in village ponds and allow cattle to take bath in the same pond. 

Emergency Kit 

 Oral Rehydration Solution (ORS) sachets. 

 Tablet Paracetamol. 

 Tablet Anti-diarrhoea. 

 Tablet Anti-spasmodic. 
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ROLE OF VETERINARIANS IN MANAGEMENT OF 

ANIMALS IN DISASTER 
 

Dr. R. S. Joshi, Dr. R. J. Modi and Dr. K. A. Sadriya 

Coordinator, VERU West Zone, Veterinary College, AAU, Anand 

Professor, Animal Genetics & Breeding Dept., Veterinary College, AAU, Anand 

 

Although the role of veterinarian is very broad and required to intervene in the entire 

disaster management cycle, here specifically mentions the areas that could be given special 

focus during undertaking any disaster response interventions. There are different ways that 

veterinarians can be integrated into disaster and emergency response. Animal well-being, 

zoonotic prevention and economic viability are promoted through veterinary involvement as 

well as increasing personal disaster preparedness among animal owners. The two most 

important areas for veterinarians to intervene in disaster management related activities are: 

 Animal Care: Veterinary Care (Vaccination, Treatment, Mobile Clinic, Static Clinic, 

etc.); Evacuation of Animals (Animal Handling, Transportation, etc.); Search 

&Rescue of Animals; Feed and Water Supply; Shelter and Settlements 

 Community Care: Disease Prevention (Bio-security Measures, etc.); Economic 

Viability and Livelihood Security; Capacity Building and Awareness Generation; 

Psycho Social Support 

In order to undertake veterinary emergency response operations, the following eight 

steps are very important. These steps guide the veterinarians to remain organized and focused 

in professionally addressing the needs of animals in disasters. 

1.  Disaster Monitoring: The first step is to regularly observe the local area for any disaster 

situations which may occur over time using different disaster monitoring tools/ websites 

(India Meteorological Dept., Indian National Centre for Ocean Information Services, 

Central Water Commission, Geological Survey of India, Global Disaster Alert and 

Coordination System, GLIDE Number and Pacific Disaster Center websites). They are 

any disaster declaration, emergency appeals, GLIDE Number, impact on animals, etc. 

2. Remote Assessment: This step is important to record and compile information from 

secondary sources before carrying out the actual assessment. The Government, 

humanitarian and media reports could be referred to compile information regarding the 

impact. Base on the understanding the role of Government, NGO and other humanitarian 

actors the missing information is identified. In most cases information related to animals 

are not highlighted which would require an actual on ground assessment after considering 

the potential areas, logistic requirements and feasibility to undertake an assessment. 

3. Disaster Assessment & Needs Analysis (DANA): This is the process of recording and 

compiling first-hand information from various stakeholders in the disaster affected areas 

to analyze the nature of disaster, its impact and to identify the needs for any interventions 

if required. In order to conduct assessment the assessment checklist, participatory tools 

and other resources provided in the annexes could be referred to collect the required 

information. Ideally this should be completed within 4-5 days. Different types of 

assessments can be carried out depending on the need and period of emergency as given: 

  Rapid Assessment (Days/Week)  

 Joint Rapid Assessment (Days/Week) 

 In-Depth Assessment (First Month)  

 Continual Assessment (Monitor Operations) 
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 Impact Assessment (End of Operations)     

4.  Disaster Assessment & Response Team (DART): Once the assessment is completed or 

during the assessment itself identify and formulate a multi-disciplinary team 

(representation of different stakeholders) to avoid bias. The identified veterinary 

emergency response operations are discussed within the team for better coordination and 

for planning all the required logistic arrangements. 

Before Deployment: The key to packing for any disaster response is the “Go bag”. The 

basic concept is that you have a pre-packed bag which includes essentials you would need for 

a disaster response like Personal Protective Equipment (PPE), Personal Medical Equipment, 

Emergency Veterinary First Aid Kit, Headlamp, Extra Batteries, Toiletries, Sunscreen, etc. 

Items to be taken along should be based on the place you would be deployed, climate in the 

area, degree of independence from others you will experience, etc. 

Personal Care:  
 Check if you need to take any vaccination 

 Ensure you have taken all your medicines 

 All documents required while travelling 

Team Management: 

 Communication equipment with team’s contact details 

 Security & Risk Management Plan (Visiting Area) 

 Plan (Emergency Medical Services) 

 Evacuation Plan (Options for Emergency Evacuation) 

Operations Management:  

 Team briefing about the deployment plan and exit strategy 

 Deployment Plan (Situation, Contacts, Team, Schedule, Budget) 

 Plan TFA (Travel, Food and Accommodation) 

 Communication and Coordination with Local Stakeholders 

5.  Rapid Repose & Relief Operations/Short term Response (STR): The objective of the 

STR is to provide rapid assistance and protect the livestock assets that are affected from 

disasters. This includes all actions and activities (emergency feeding, veterinary 

treatment, temporary shelter, etc.)Identified to facilitate animals and their communities to 

recover faster and return to normalcy. 

During Deployment: 

Personal Care: 
 Language, food habits, dressing, culture 

 Use Personal Protective Equipment (PPE) whenever required 

 If possible try to stay connected with your family, friends and loved ones 

Team Management: 
 Respect local practices, culture and norms 

 Always take a secular and socially acceptable stand 

 Engage in team building activities to remain relaxed and focused 

Operations Management:  
 Follow the planned schedule of activities 

 Keep the organization informed on a daily basis 

 Communicate SITREPs (Situation Reports) periodically 

6.   Disaster Risk Reduction/Long Term Response (LTR): The objective of the LTR is to 

protect and rebuild the livestock assets from disasters. This is planned and implemented 

keeping in mind that the interventions will help communities to cope to future disaster 

events and break the disaster cycle from re occurrence. This includes activities such as 



Vocational Training on “Application of One Health Concept for Control of Emerging Zoonoses and Health Threats” 

74 
Organized by Department of Veterinary Public Health & Epidemiology, JAU, Junagadh, 14th to 18th October, 2019 

disaster proof animal shelter constructions, awareness programmers, training and 

capacity building activities, developing disaster management plans, etc. 

7.  Monitoring & Evaluation (M&E): The objective of the M&E is to assess the 

intervention’s impact on animal and the people who are dependent on the animals for 

their livelihood. This will provide opportunities for the team to monitor and assess the 

impact of the intervention. 

On-Site Management: 

● Sites should always be left undamaged ● all waste should be disposed of appropriately 

● Loan items prepared for return shipment● Equipment cleaned and packaged 

● Operational signage removed and replaced with information notices● Update of asset 

register 

After Deployment: 

Personal Care:-  

 Take some days off work and have sufficient rest to recover from work stress 

 Provide sufficient time for transitioning back to regular day-to-day routines 

Team Management:-  

 Share experiences and incorporate the lessons learnt for next deployment 

 Acknowledge the support of teammates and identify gaps for improvement (SWOT) 

Operations Management:-  

 Implement exit strategy, prepare DANA, PIR, M&E, other relevant reports and share 

with stakeholders 

 Provide information, technical support and referral services to stakeholders 

8.   Post Intervention Report (PIR): Finally at the end of the response operation, the final 

report is prepared to explain about the intervention and its impact created on the animals. It 

is to also document the lessons learnt and future recommendations for effective response 

operations. 

Data Collection &Management: 

Data is raw material for data processing, data relates to fact, event and transactions. 

Data refers to unprocessed information that has been processed in such a way as to be 

meaningful to the person who receives it. Information is that which informs or provides an 

answer to a question. Data is collected and analyzed to create information suitable for 

making decisions. 

Types of Data:  

1. Primary Data: The data where we are in direct contact with the informants. eg. 

Interviews, Surveys, Direct Observation, etc. 

2. Secondary Data: The data which were collected by others.  eg. Government Reports, 

Media, Satellite  Images, etc. 

Classification of Data: It is also classified as per Time: Time line, Seasonality, Calendar 

etc. Space: Mapping, Modeling etc. Preferences: Problem matrix, Ranking, Needs analysis 

etc. Relationships: Ven diagram, Bar diagram etc.  and Boundries :Transec Walk etc. 

Importance of Data – Decision Making: Wise decision making is based on evidence and 

data is the backbone of evidence. 

Uses of Data in Disaster Management: 

 Disaster Monitoring: Data from debriefs Eg. Food Delivery, Treatments, Rescues, 

Etc. 

 Assessment and Planning: Remote Assessment, DANA, STR, LTR, Etc. 

 Reports: PIR, Reporting to Funding Bodies, Media Interviews, Etc. 

 Evaluation of the Intervention: Impact of the Intervention on Animals and People  
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(Eg. Feed Delivered x Tonnes of Food, Assisted x Villages; Vaccinated x Animals 

Against x 

Diseases; Treated x Animals in x Areas) 

 Planning Data Collection: Use the 1 “H” (How) and 5 “W” (What, When, Where, 

Why, When) 

Data Collection can be done by Surveys: Circumstances of victims, Time since disaster 

Interviews: Qualitative data, Quantitative data or both Participatory Appraisals: Amount 

of preparation prior to data collection and Observation: Resources required for data 

collection 

Quantitative Data Collection: 

Census, Sample Survey, Administrative Data, Tracer Studies, Participatory Appraisals 

Qualitative Data Collection: 

 Questionnaires, Interviews, Focus Group, Observation, Participatory Appraisals 

Staff & Team Safety in Disasters 

Hazards in Disaster Environment: 

● Health Risks: Staff risky behavior can easily result in catastrophic consequences for the 

individual staff member and negatively affect others. Some of the health risks while on 

mission are :• Cumulative Stress,  Malaria• Food and Water-Borne Diseases• Insect and 

Vector-Borne Diseases• Exacerbation of Chronic Diseases• Accidents• Injuries• Risky 

Behavior 

 Collapsed Structures: Highly dangerous, do not go in until classified as safe by 

specialist. If required to go in, use PPE (steel cap boots, hard hat, whistle, radio, 

torch, water bottle, high visibility clothing, glasses, and sturdy gloves). Command 

must take strong control of the incident to prevent the situation from quickly 

deteriorating into a chaotic event. 

 Water Environment: Be aware of depths, flows, tides, rips, swift water etc., coastal 

and tidal water, underwater hazards. Wear protective equipment, use waterproof 

communication equipment. Beware of Snakes and crocodiles. 

 Water Environment – Boats: Do not trail hands in water, Spot debris, sandbars and 

reefs, do not enter/exit while engine is running, flotation devices – lifejackets and 

secure loads on boat. 

 Stress: Many Circumstances and Images May Lead to Stress. Some signs of stress are as 

follows, GIT, cardiovascular signs. Sleep issued. Concentration changes. Hot flushing. 

Appetite changes. Frustration. Nightmares 

Vaccination for the Team Members: Vaccination for Hepatitis A, Hepatitis B, Japanese 

Encephalitis,  Cholera,  Rabies,  Tetanus,  Yellow Fever,  Polio,  Typhoid,  Meningococcal 

(Meningitis),  Diphtheria,  Whooping Cough, Haemophilus Influenza,  Influenza, etc. 

Disaster Risk Management (DRM)& Preparedness Planning : 

Disaster Risk Reduction (DRR) describes measures to curb disaster losses, through 

minimizing hazard, reducing exposure and susceptibility by enhancing coping and adaptive 

capacity. 

Why DRR is Important? Future loss of animals can be prevented or decreased. More cost 

effective, every 1 rupee invested in risk reduction is equivalent to 200-300 rupees in relief 

(ISDR). It should be more sustainable. The intensity and number of many natural disasters is 

likely to increase with climate change so preparation will be crucial. 
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Key Functions of Animal Husbandry and Fisheries Sectors: 

 Provide preventive and curative health care to livestock by keeping a check on 

disease outbreaks, rendering preventive vaccinations, deforming and treatment of 

ailing animals 

 Augment fodder production to meet the nutritional requirements of livestock 

 Utilize Artificial Insemination to improve the production potential of cattle 

 Provide relief measures to livestock during natural calamities 

 Build awareness among farmers on profitable livestock production 

 Coordinate with the Health Department in controlling Diseases of Zoonotic 

importance 

 Organize co-operatives of milk producers at village and district levels 

 Develop infrastructure for processing of milk and manufacture of dairy products 

 Help in the marketing of milk and milk products. 

 Increase fish seed production and stocking 

 Use satellite data to forecast movement of fish shoals 

 Issue licenses to fisherman for fishing in inland waters 

Pre Disaster Preparedness 

Early Warning Plan: Based on forecast by Ministry of Earth Sciences, Indian 

Meteorological Department, Department of Space, Indian Space Research Organization, 

Central Water Commission and other agencies for various types of disasters, States/UTs will 

take preparatory steps to ensure availability of feed, fodder, drinking water, medicine and 

vaccination for livestock and for required preparedness in the areas of fisheries and 

aquaculture activities. DADF will also alert the States/UTs for taking appropriate measure as 

per the Disaster Management Plan. 

Identification of Vulnerability amongst Livestock and Aquaculture Farms 

State Animal Husbandry and Fisheries Departments have to assess and review the 

impact of different disasters on livestock and develop surveillance and control strategies 

using epidemiological information and tools, geographic information systems (GIS) and risk 

assessment and risk mapping methodology. For identification of resources for rescue and 

treatment of animals during Disasters, States/UTs will take the following measures: 

I. Review disaster management preparedness of Veterinary medical facilities such as 

veterinary hospitals, mobile veterinary units, etc. 

II. Provision of adequate storage of medicine, vaccines, surgical and veterinary 

appliances, diagnostics, Personal Protective Equipment (PPEs), lifesaving equipment, 

etc. 

III. Ensure the logistical requirements such as fuels, lighting equipment, tents, sheds, 

bedding, trolleys, and material for sanitation, storage of feed and fodder and water. 

IV. Arrangements for Ambulance and outreach facility for sick and injured animals. 

V. Identification of disease diagnostic and control measures for fish diseases. 

VI. Assessment of existing animal handling search and rescue capacity, equipment, 

infrastructure facilities and related resources available at State and District levels. 

Cattle Camps 

 The minimum number of cattle in the camp should be about 100 and maximum 500 

 The cattle camps should be located at suitable sites bearing in mind, that adequate 

supply of water and shade are most essential for the well being of the cattle. 

 Cattle sheds constructed should not exceed 20 sq. feet per animal. 

 Suitable arrangements for water trough and Supervisor(s) should be made. 

 The feeding centres for cattle should be located in such a manner that. 
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 There is adequate supply of drinking water. 

 There is sufficient shade for cattle to rest during the afternoon. 

 They are located as near the rail head as possible. 

 They are conveniently located, not beyond a radius of 8 Km from the affected 

villages. 

 The cattle will require 6 Kg per cattle head per day of fodder, and 1 to 1.5 kg. per 

cattle head per day, of concentrate like Bago molasses. 

 Each cattle camp will have a minimum of one camp manager, 2labourers and two 

sweepers. 

 Identification of sites for cattle camps with basic facilities like feed, fodder, water, 

medicines etc. 

 Promotional herd health care such as nutrition, pregnant animal care, care of new-

born and 

 young animal etc. 

 Arrangements for rehabilitation of animals to recover from any trauma or fear. 

 Provision of dry bedding for all the animals including new born 

 The identified locations should be safe and easy to access by all species of animals. 

Pre-Flood Vaccination in Flood Prone Areas: 

 Mass vaccination and deworming of animals for economically important animal 

diseases prior to monsoon and as per schedule of vaccination against specific 

diseases. 

 The animals should be identified by proper documentation to avoid duplication after 

the vaccination programme. 

Feed and Fodder Supply 

● Seeds in the affected areas and to monitor fodder prices so that appropriate DADF will 

issue detailed advisory to all the States/UTs for taking necessary measures for increasing 

the availability of fodder based on latest knowledge and technical knowhow in the field of 

fodder. 

● List of forage grasses, legumes, shrubs and trees for grassland / grazing land improvement 

on agro-ecological basis which can be grown in different agro- climatic zones of the 

country prepared by DADF to be shared with States. 

● Regional Fodder Stations located in different agro-climatic zones of the country to provide 

seeds produced by them to States for growing fodder crops. 

● States to prepare Contingency Plan for adequate supply of fodder and fodder interventions 

at the ground level can be made to ensure availability of fodder for livestock. 

● States/UTs should take appropriate measures for safe stocking of the feed and fodder for 

emergency supply. 

Availability of Drinking Water: Ensuring adequate drinking water supply for animals. 

Supply of Milk and Milk Products in Disaster Prone Areas 

 State Milk Federations to be advised to hold minimum 10 days inventory in the form 

of milk powder and white butter to meet out any emergency demand/ shortage. 

 New and alternative milk procurement & supply routes to be developed by States to 

provide access for milk and milk products movement during disaster situation. 

Disaster Response 

Effective and Prompt Response 

 The Animal Husbandry Departments (AHD) at States/UTs will take requisite measures to 

constitute, train and equip veterinary emergency response units at state and district levels 

for prompt response to any emergency situation along with State Disaster Response Force 
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(SDRF) and National Disaster Response Force (NDRF).These Veterinary Emergency 

Response Units maybe trained by NDRF &resource persons from state level veterinary 

colleges. 

 Community being the first responder, the state level veterinary emergency response 

units along with SDRF and NDRF will conduct community capacity building and 

awareness generation programme in the vulnerable areas. 

 Assistance of Civil Defense, NGOs, Veterinary College, SDRF, NDRF, Veterinary 

Wing of Central Para Military Forces, and Remount & Veterinary Corps (RVC) in 

rescue of livestock. 

 States/UTs will organize cattle shed/shelter for livestock to save them from adverse 

climatic conditions depending on the nature of disaster like earthquake, cyclone and 

Tsunami etc. 

 Fluid therapy and treatment of sick/injured animals along with availability of adequate 

vaccine against prevailing animal diseases and due to impacts of earthquake, flood, 

Tsunami, drought etc. 

Rescue of Animals 

 SDRF, NDRF, Veterinary Wing of CPMFs, RVC and other specialized 

agencies/organizations/institutes shall assist State AHDs in livestock rescue and 

management during different disasters. 

 State AHD will constitute Animal Rescue Teams and provide requisite training to team 

members. 

 Training of animal owners for rescue of livestock during disaster should be imparted by 

District Authorities by involving NDRF, SDRF, NGOs and specialized 

agencies/organizations in rescue and handling of animals. 

 Arrangements for provision of life saving equipment and rescue of animals, 

transportation of feed, fodder, medicine and vaccine. 

 Animals to be carefully shifted to suitable safer locations. Poultry birds are shifted with 

the help of bamboo cages to temporary pen. The dead birds should be segregated from 

the live ones. 

 As far as possible the animal camps should be organized near human relief camps so 

that owners can take care of their animals and manage them better. 

Arrangement for Drinking Water for Animals: 

 Ensuring availability of safe and clean drinking water for animals and poultry. 

 Adequate water supply will be ensured by efficient use of available water resources, 

rehabilitation of existing water resources and transporting of water from outside, if 

required. Fish farmers to be allowed to draw intake water from the irrigation channel 

during drought situation. 

Treatment of injured/sick animals: 

 Arrangement for treatment injured/sick animals and including adlib fluid therapy, 

preventive vaccination in healthy animals against prevailing disease preventive 

vaccinations. 

 Shifting of animals from flooded and devastated areas to safer places to save them from 

diseases. 

 Post-disaster, animals like cattle, buffalo, sheep, goat, pig, dog and poultry need to be 

dewormed with suitable broad spectrum anthelmintic to enable animals to regain proper 

health. 
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Livestock/Poultry Feed and Fodder Supply 

 During drought, cyclone, flood and hailstorm, State Govts may avail assistance 

underFeed and Fodder Development, Sub-Mission of National Livestock Mission to 

augment feed and fodder supply. 

 Eight Regional Fodder Stations located in different agro-climatic zones of the country 

are producing foundation seeds. Fodder seeds and technical knowhow on fodder will 

bemade available to States by these Stations. 

 Department supports fodder cultivation and post-harvest technologies under the 

RKVY programme. For mitigation of natural calamities like drought etc. Assisted 

Fodder Development Programme has been launched under RKVY, under which 

financial assistance is provided for growing fodder. 

 To deal with the short term shortage of fodder during Cyclones, sudden floods, 

hailstorm and drought, low cost transport arrangements will be coordinated for 

transportation of fodder from surplus States/Regions to deficit States/ Regions. 

 Department of Animal Husbandry, Dairying & Fisheries will identify fodder surplus 

states and facilitate agreement between such States and fodder deficit States Seek 

DAHDF’s support for agreement between States for purchase of fodder. Railway 

Authorities will be roped in for transportation of fodder from surplus to deficit areas. 

 Milk Federations/milk union to be advised to enhance production of cattle feed and 

fodder blocks to meet the demand of feed and fodder in drought affected areas. 

 Enrichment of straws using urea- molasses treatment to meet protein and energy 

requirements of animals. 

 States should regulate industrial use of straws so that large quantities of straws are 

available for feeding animals in drought affected areas. States to establish fodder 

banks in drought and flood affected areas to meet the demand of farmers in case of 

emergency. 

 Newer technologies and improved scientific practices for feed and feed fodder 

preservation for emergency supplies to be adopted. (Refer Annexure-A in the DM 

Plan). 

Maintenance of Sanitation: 

 Disinfection of premises of temporary sheds with bleaching powder, phenol, carbolic 

acid etc. 

 Carcass/ cadaver should not come in contact with healthy animals. 

 Disinfection and treatment of intake waters and effluent water in aquaculture farms. 

Measures against Epidemics and Diseases during Disaster 

a.  The most common diseases during drought and flood periods are Foot and Mouth disease, 

Hemorrhagic septicemia, Black Quarter, Anthrax, Enterotoxaemia, Coliobacillus, Surra, 

Trypanosomiasis, Babesiosis, Anaplasmosis, Pox disease, Mastitis, Brucellosis, Ring 

worm, Ascariasis, Fascioliasis, Microfilariasis, Tick infestation and mange etc. To control 

and prevent these diseases, following measures are to be adopted. 

I.Vaccination: In disaster conditions animals become more susceptible to diseases due to 

stress and thus all vaccination schedules should be followed. 

II.Deworming: To check the parasitic infestation regular deworming to befollowed. 

III.Disinfection of animal sheds by insecticidal spray: disinfection of animal sheds to be 

done  with the compounds like lime powder, alum, formalin,sodium bicarbonate, Copper 

sulphate,    bleaching powder, , phenol gases likeHCN, formaldehyde etc. For control of 

ticks, flies, mosquitoes, lice etc.various insecticides like methrin, melathion, aldrin, etc. 

may be used. 
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b. All infectious aquatic diseases listed In the Prevention and Control of Infectious and 

contagious Diseases in Animals Act, 2009 will be actively monitored under 

NationalSurveillance Programme for Aquatic Animals Diseases (NSPAAD) and general 

preventive measures such as liming of ponds, treatment of intake water including 

chlorination would-be adopted. 

c. To minimize the losses in aquaculture, the feeding and production strategies would be 

revised to suit the available conditions. 

Post Disaster Plan 

Disease Surveillance: 

 Disease surveillance should be an integral and key component of all government 

veterinary services. This is important for early warning of diseases, planning and 

monitoring of disease control programmes, provision of sound animal health advice 

to farmers, certification of export livestock and livestock products and international 

reporting and proof of freedom from diseases. Comprehensive system of disease 

surveillance shall include passive disease surveillance and active disease surveillance 

 Passive disease surveillance: Passive disease surveillance is the routine gathering of 

information on disease incidents from sources such as requests for assistance from 

farmers, reports from field veterinary officers and livestock officers, submission of 

diagnostic specimens to laboratories and the results of laboratory investigations. 

Routine disease reports may also come from other sources such as abattoirs and 

livestock markets. 

 It is important that passive surveillance systems are strengthened and that the disease 

information they yield be effectively captured and analyzed. However, it should be 

recognized that complete reliance on passive surveillance usually leads to significant 

underreporting of diseases. It is essential that passive surveillance be supplemented 

by strong system of active disease surveillance, particularly for emergency animal 

diseases. 

Active disease surveillance 

 Active disease surveillance requires purposeful and comprehensive searching for 

evidence of disease in animal populations or for verification that such populations are 

free of specific diseases. Active disease surveillance programmes may be of a catchall 

nature to detect any significant disease occurrences, targeted against specific high-

threat diseases or designed to monitor the progress of individual disease control or 

eradication campaigns. The components of successful active disease surveillance 

programmes are: 

 Close integration between the activities of field and laboratory veterinary services; 

 Regular visits to farming communities for farmer interviews about diseases, provision 

of animal health advice, clinical examination of livestock and, when appropriate, 

postmortem examinations and collection of diagnostic specimens including serum 

samples. 

 Participatory rural appraisal programmes for epidemiological evaluation of specific 

diseases 

 Utilization of disease information from all potential sources in the public and private 

sector, including veterinary inspections at abattoirs, private veterinary practitioners 

and veterinarians in commercial livestock industry positions; 

 Gathering of ancillary information to support prioritization and decision-making on 

animal health programmes, e.g. livestock production and socio-economic data; 
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 Periodic targeted serological surveys in animal populations. These may be used either 

to detect the spread of infection or to prove freedom from infection. 

 Visit of Disease Surveillance Team to disaster affected areas to make active 

surveillance about any disease occurrence in livestock and aquatic animals. 

 Collection of sample, testing and confirmation of samples and taking necessary steps 

for preventing spread of infection. 

 States to compile epidemiological and statistical information collected before, during 

and after disaster and to take preventive actions to monitor preparedness constantly. 

 Intensified surveillance of aquatic animal diseases in the disaster affected areas under 

National Surveillance Programme for Aquatic Animal Diseases 

Disposal of carcass: Arrangement for safe disposal of carcass by following zoo sanitary 

measures and to be made by respective State AH Departments. State AHD will constitute 

Animal Carcass Retrieval Teams and provide requisite training to team members. Detailed 

procedure for Disposal of Dead Poultry Birds is understood. 

Animal waste disposal: Improper disposal can enhance pest or vector problems. Preparation 

of compost or digging the manure pit is considered for disposal of animal waste. During 

prolonged stagnation of flood water, duck rearing and fish farming can be considered as the 

means of pest control. Small manure gas (or gobar gas) units can also be set up. 

Restocking/ repopulation of Livestock/ Animals 

 Induction of high genetic merit animals 

 Sourcing from: i) Other States, ii) Bull mother farms iii) Central Cattle Breeding 

Farms 

 Induction of bulls for natural service of Indigenous, Crossbred and High Genetic 

Merit 

 Organizing fertility camps in disaster affected areas to overcome reproductive 

Inefficiency in milch animals so that the calving is not delayed 

 Induction of small ruminants- sheep, goat and pigs and Induction of ram, buck and 

bran for natural service 

 Repopulation of backyard poultry sourcing from Central Poultry Development 

Extension of Artificial Insemination Services 

Establishment of MAITRIS 

Training and retraining of AI workers 

Provision of AI facilities in veterinary dispensaries without AI facilities 

Estrus synchronization of existing bovine population 

Assistance to States for conservation and development of their specific indigenous bovine 

breeds: States/UTs can avail assistance under following programmes/schemes of DADF to 

conserve and develop their specific indigenous bovine breeds: 

● Existing National Programme for Bovine Breeding & Dairy Development for genetic up 

gradation of bovine population project has a focus on development and conservation of 

indigenous breeds which are more resistant to environmental fluctuations. 

● “RashtriyaGokul Mission” an initiative under National Programme for Bovine Breeding 

and Dairy Development has been launched with the aim to conserve and develop 

indigenous bovine breeds. 

● National Kamdhenu Breeding Centres are being set up one each in Andhra Pradesh and 

Madhya Pradesh which will serve as gene banks and repositories of indigenous breeds. 

Assistance for Renovation and Maintenance of Milk Processing Plants: 

 States/State Milk Federation may avail financial assistance for 

establishment/modification/strengthening of dairy plants, chilling centers marketing 
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infrastructure, organization of new dairy cooperative under National Programme for Bovine 

Breeding &Dairy Development Scheme( DADF) 

 Dairy Entrepreneurship Development Scheme through which cattle induction can be taken up 

in the disaster affected areas. 

Disaster Veterinary Medicine 

One integral part of disaster preparedness is Disaster Veterinary Medicine(DVM). 

The evolution of the Disaster Veterinary Medicine and the Veterinarian’s role in the overall 

spectrum of disaster management had been highest since the last 10 years. Each country has 

specific veterinary organizations to deal with emergency and disaster preparedness. In USA a 

major role is played by the association of veterinarians (AVMA) while in France the 

veterinary response to disasters is based mostly on the activities of the Vetèrinaires Sapeur 

Pompiers (Veterinary Fire Brigades).Emerging issues arising after 9/11 attacks and SARS 

experience, as well as environmental emergencies, and the implication concerning the role of 

veterinary medicine in disasters are increasingly being analyzed and discussed. In India, no 

major Veterinary Organization or Institute is specializing in such developmental agenda and 

that remains unfulfilled till date. Our Veterinary Universities and Colleges should help to fill 

the need through unique initiatives that require all of its students as well as staff to receive 

disaster training, providing a new generation of leaders in veterinary medicine and disaster 

response. 

Infectious Diseases in Disasters 

Epidemiological Triangle: The Epidemiologic Triangle consists of three components, with 

the Host at the top point and the Agent and the Environment at the other two points of an 

equilateral triangle. Each component must be analysed and understood to comprehend and 

predict patterns of disease. Changes in any component will alter the existing equilibrium to 

increase or decrease the frequency of a disease. During disasters an increase of stress related 

diseases may be observed. Animals that usually carry the disease without clinical symptoms 

may be return to excreting increased amounts of the disease agents and therefore increase the 

transmission to other animals (eg. Salmonella). Animals whose immune system is impaired 

due to the stress experienced in disasters can start to show clinical signs or succumb to 

diseases that were non-symptomatic previously. 

Reasons for Disease Outbreak: Disasters do not usually cause new diseases but can lead to 

increased transmission and outbreaks because of the reasons: 

• Host: Stress, Wounds  

• Agent: Better Survival Condition 

•Environment: Displacement, Mixing of Normally Separate Groups, Better Survival   

Condition, Altered Vector Distributions 

Trans Boundary Animal Diseases (TBAD): Animal disease emergencies may occur when 

there are unexpected outbreaks of epidemic diseases or other animal health-related events, 

which have the potential to cause serious socio-economic consequences for a country. They 

have significant impact uneconomic, trade and food security for a number of countries; they 

can easily spread to other countriesand reach epidemic proportions; and where 

control/management, including exclusion, requires cooperation between several countries. 

The majority of TBADs are viral in origin, and while not specifically associated with 

flooding or other disasters it is important to be aware of their potential to spread in stressed, 

contained animal populations, and to cause subsequent problems for affected rural 

populations. They threaten food security through serious loss of animal protein and/or loss of 

draught animal power for cropping; it also causes major production losses for livestock 

products such as meat; milk and other dairy products; wool and other fibers and skins and 
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hides, thereby reducing farm incomes. Examples are: Rinderpest, Foot & Mouth Disease 

(FMD), Rift Valley Fever (RVF), BovineSpongiform Encephalopathy (BSE), Contagious 

Bovine Pleuro Pneumonia (CBPP), ClassicalSwine Fever (CSF), African Swine Fever, 

Highly Pathogenic Avian Influenza (HPAI), Peste dePetits Ruminants (PPR), New Castle 

Disease (NCD) 

Zoonotic Diseases: Those diseases and infections which are naturally transmitted between 

vertebrate animals and man. (WHO 1959).More than 150 infections are recognized as 

zoonotic. Recently, researchers have determined that more than 70% of emerging infectious 

diseases in people actually come from animals. Eg. Ebola, SARS, H1N1, Etc. CDC. Early 

recognition of epidemics of a zoonotic disease is important for its control. Examples of 

zoonotic disease are as : 

● Leptospirosis, ● Anthrax● Salmonellosis● Rabies● Bovine Spongiform Encephalopathy 

(BSE)●Highly Pathogenic Avian Influenza (HPAI)● Avian Influenza/Bird Flu● Swine Flu 

● Bovine Tuberculosis (TB)●Brucellosis● Glanders● Tick Fever● Ebola 

Classification of disease based on the basis of etiological agents. 

a) Bacterial ( e.g. brucellosis, leptospirosis, listeriosis ) 

b) Viral ( e.g. rabies, Japanese encephalitis ) 

c) Rickettsial and Chlamydial ( e.g. Q fever, scrub typhus, ornithosis ) 

d) Mycotic( e.g.dermatophytosis, cryptococcosis, histoplasmosis ) 

e) Parasitic ( e.g. toxoplasmosis, visceral larva migrans, hydatidosis ) 

Classification of disease based on Specific Risk Groups 

● Occupational: Abattoir Workers (Anthrax, Psittacosis) 

● Recreational: Campers (Giardiasis) 

● Health Care Workers: Veterinarians (Rabies, Cryptosporidiosis) 

● Immuno suppressed Persons: AIDS Affected Persons (Toxoplasmosis) 

Steps to Deal with Infectious Diseases: 

Step 1: Determine What Might Be Thereto:  

• Check available information before deployment 

• Sources of data on prevalence/outbreaks and 

• Local animal health services 

Step 2: Be Prepared for: 

• Collect information from OIE guidelines for diseases likely to be encountered and  

• Clinical signs, diagnosis, differentials, treatment/control options 

Step 3: Guidance from National Animal Health: 

• What measures should be taken by relief personnel? 

• Collaboration with Animal Health Services? And  

• Vaccinations, treatments, biosecurity measures? 

Disease Diagnosis in the Field: Three Common Scenarios 

1. Minimal Facilities: Microscope, simple stains, McMaster slides, salt solutions, sample 

Collection equipment. Anthrax is probably the only bacterial infection that simple laboratory 

facilities could diagnose, i.e. use of McFadyean’s polychrome methylene blue stain to 

identify the bacteria in blood smears. Parasite diagnosis, identification of worms and eggs 

2. Temporary Laboratory Facilities: Need to have SOPs for sample collection. Observe 

biosecurity protocols, particularly if dealing with a potential TBD. Liaise with laboratory if 

possible. Need refrigeration for some samples. Need a comprehensive sample kit (Syringes, 

needles, swabs, transport media, containers, 10% formalin, microscope slides, plastic bags, 

scalpel, forceps, scissors, knives, gloves etc). 
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3. Poor Access to Permanent Laboratory Facilities: Need to adopt to local conditions and 

it is important to use long-acting, broad-spectrum antibiotics in the field if possible, as the 

infectious agents are usually unknown and animals may only be seen once. 

Triage: Triage is a French word trier, means to sort. It is a method of quickly identifying the 

animals which have life-threatening injuries/ disease conditions and which have the best 

chance of surviving. Triage includes pre-hospital and hospital triage. 

Pre-Hospital Triage 

 Attention to the Call for help. 

 Alerting the oncoming traffic. 

 Rescue of animals from the spot. 

 Moving the animal to safe location. 

 Check whether the airway is patent - Extend head and Neck; wipe mucus, blood or 

vomitus from the mouth. 

 In unconscious animal, maintain head and neck stability. 

If there is no evidence of breathing or gum color is blue, begin mouth to nose 

breathing 15-20 /minute. If there is no sign of cardiac function, begin external cardiac 

compression 80-120/ minute. If any haemorrhage, apply firm pressure using a clean cloth, 

towel, paper towel, feminine hygiene product etc. Cover any external wounds using a 

bandage material soaked in warm water. If any obvious fracture, immobilize the area with 

homemade splints. If there are burn injuries, place wet cool towels over the burned area. 

Remove and replace as the compress warms to body temperature. In case of shivering or 

shock, wrap the animal with available material to conserve heat. In case of heat stroke, cool 

the animal with room temperature wet towel (not cold) and transport to clinic. 

Preparation for Transport: 

● Call ahead for emergency veterinary service before reaching veterinary hospital 

● Line upholstery. 

● Move the animal patient carefully. 

● Drive the vehicle/ambulance safely. 

Hospital Triage: Involves Five Steps 

Step 1: Recognition of Life-Threatening Disease: 

● Goal should be to select and triage the patients that have serious traumatic injury / 

acuteillness. 

● without recognition of life threatening processes and their potential sequela, one can’t 

effectively triage patients, which will inevitably result in increasing morbidity and 

mortality. 

●Typically, life threatening conditions are associated with cardiac, pulmonary and 

neurological disorders, environmental injuries and intra-abdominal disorders. 

Step 2: Be prepared: 

● Education: Tutorials and conference education of the team members. Practical training 

sessions on basic and advanced life support techniques: endotracheal intubation, positive 

pressure ventilation, intravenous catheter placement, IV fluid set-up, ECG setup and 

preparing equipment for centesis. 

● ‘Emergency Ready Area’ Locate in a central area. Equipment should be readily accessible 

including an oxygen supply, endotracheal tubes, anesthetic equipment, Ambu-bag, IV 

catheters, IV fluid pumps, needles, syringes, equipment for centesis, emergency drugs and 

good lightsource. Clear labeling of drugs and supplies. Replenish the stock levels after 

each use or on weekly base. Minimum in-house laboratory for diagnosis. 
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● Team approach. 

● SOP (Standard Operating Procedures) – aid in ensuring important diagnostic and treatment 

steps are not overlooked. 

Step 3: Establish a Triage Classification System: 

● Based on urgency of needed treatment. 

● Can change rapidly during first four hrs. of admission. 

● If there is a concern regarding a patient, place in more serious class 

● Ensure all staff is aware of your triage system. 

Class I: Most seriously ill, should receive treatment within seconds. These include traumatic 

respiratory failure, cardiopulmonary arrest or airway obstructions and all unconscious 

animals. 

Class II: Very seriously ill, critical patients require treatment within minutes (up to 1hr 

following the onset of severe symptoms). The animal with multiple injuries, • Shock or 

bleeding but has adequate airway and ventilator functions, GI torsions, Burn victims, 

Penetrating wounds are included. 

Class III: Require definitive management within a few hours. Animals with No shock, • 

Ventilator and cardiovascular function present, Superficial wounds, Minor trauma. 

Class IV: Less Serious. The animals which Non- trauma related, with Vomiting, diarrhea, 

or lameness included. 

Step 4: Arrival at the Veterinary Clinic: 

• Receptionist to be trained to recognize life threatening conditions. 

• Emotional support of the client. 

• Continual update of the client. 

• Evaluate within 1 min of arrival at the clinic. 

• Acquire a full medical history by a set protocol of questions. 

The emergency conditions that require actual field treatment are limited to the most 

acute and life threatening types of emergencies. These include airway obstruction, 

pneumothorax, shock, and arterial hemorrhage. Orthopedic injuries in small animals can be 

treated by shifting the animals to hospital. 

Triage in Veterinary Medicine involves mainly, 

Field Triage: Requires experienced veterinarians or rescuers and usually does not involve 

the individual examination of animals. Field triage is designed to identify animals most likely 

to benefit from the available care under austere conditions. It divides animals into 3e 

categories: 

 Black: Those that will likely die regardless of how much care they receive. 

 Green: Those that will survive whether or not they receive care. 

 Red: Those who will benefit significantly from austere interventions. 
Triage Color  Triage Category  Explanation 

Red   Immediate   Might benefit from austere interventions 

Green   Minor    Walking wounded but likely to survive 

Black   Dead, dying or euthanatize Dead, dying or euthanatize 

 Medical Triage: Done rapidly and involves examining individual animals. One approach is to use the 

following four physiological criteria (RPPN): i.e. Respiration/minute, Pulse rate/minute, Pulse 
pressure, Neurological status 

Triage Color  Category Physiological System Involvement 

Red   Immediate Respiratory, Cardiovascular, (Hypothermia, Hyperthermia) 

Yellow   Urgent  Cardiovascular, Musculoskeletal, Neurological, Abdominal Injuries 

Green   Minor  Musculoskeletal, Neurological, Abdominal Injuries 

Black   Dead, Dying Dead or dying when initially assessed, Mortal wounds  

Or Euthanasia not compatible with “Quality of Life" issue. Euthanasia. 
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CRIMEAN-CONGO HAEMORRHAGIC FEVER (CCHF): AN 

EMERGING TICK BORN METAZOONOSES 
 

Dr. Krutarth R. Brahmbhatt 

GMERS Medical College, Junagadh, Gujarat, India 

 

Introduction 
The Crimean-Congo haemorrhagic fever (CCHF) virus causes severe viral 

haemorrhagic fever outbreaks. CCHF outbreaks have a case fatality rate of up to 40%.There 

is no vaccine available for either people or animals. The disease was first described in the 

Crimea in 1944 and given the name Crimean hemorrhagic fever. In 1969 it was recognized 

that the pathogen causing Crimean haemorrhagic fever was the same as that responsible for 

an illness identified in 1956 in the Congo, and linkage of the two place names resulted in the 

current name for the disease and the virus. The disease is widespread in many countries in 

Africa, Europe, Middle East and Central Asia with sporadic outbreaks recorded in Kosovo, 

Albania, Iran, and Turkey.  

Crimean-Congo haemorrhagic fever (CCHF) is a widespread disease caused by a 

tick-borne virus (Nairovirus) of the Bunyaviridae family. The virus is primarily transmitted 

to people from ticks and livestock animals. Human-to-human transmission can occur 

resulting from close contact with the blood, secretions, organs or other bodily fluids of 

infected persons. The hosts of the CCHF virus include a wide range of wild and domestic 

animals such as cattle, sheep and goats. Animals become infected by the bite of infected ticks 

and the virus remains in their bloodstream for about one week after infection, allowing the 

tick-animal-tick cycle to continue when another tick bites. There is no apparent disease in 

these animals. Although a number of tick genera are capable of becoming infected with 

CCHF virus, ticks of the genus Hyalomma are the principal vector. 

Indian scenario 

In India the first confirmed case of CCHF was reported during a nosocomial 

(Infections caught in hospitals) outbreak in Ahmadabad, Gujarat, in January 

2011.Subsquently outbreaks were reported from different districts of Gujarat every year. 

During 2012–2015, several outbreaks and cases of CCHF transmitted by ticks via livestock 

and several nosocomial infections were reported in the states of Gujarat and Rajasthan. Cases 

were documented from 6 districts of Gujarat (Ahmadabad, Amreli, Patan, Surendranagar, 

Kutch, and Aravalli) and 3 districts of Rajasthan (Sirohi, Jodhpur, and Jaisalmer). A CCHF 

case was also reported from Uttar Pradesh state.  

Reasons for the outbreak of CCHF in India include climate and anthropogenic factors 

such as changes in land use, agricultural practices or hunting activities, and movement of 

livestock that may influence host-tick-virus dynamics. 

Transmission 

The CCHF virus is transmitted to people either by tick bites or through contact with 

infected animal blood or tissues during and immediately after slaughter. The majority of 

cases have occurred in people involved in the livestock industry, such as agricultural 

workers, slaughterhouse workers and veterinarians. 

Human-to-human transmission can occur resulting from close contact with the blood, 

secretions, organs or other bodily fluids of infected persons. Hospital-acquired infections can 

also occur due to improper sterilization of medical equipment, reuse of needles and 

contamination of medical supplies. 
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Signs and symptoms 

The length of the incubation period depends on the mode of acquisition of the virus. 

Following infection by a tick bite, the incubation period is usually one to three days, with a 

maximum of nine days. The incubation period following contact with infected blood or 

tissues is usually five to six days, with a documented maximum of 13 days. 88% of people 

infected will have subclinical symptoms. One in eight people will develop a severe disease. 

Onset of symptoms is sudden, with fever, myalgia, (muscle ache), dizziness, neck 

pain and stiffness, backache, headache, sore eyes and photophobia (sensitivity to light). 

There may be nausea, vomiting, diarrhoea, abdominal pain and sore throat early on, followed 

by sharp mood swings and confusion. After two to four days, the agitation may be replaced 

by sleepiness, depression and lassitude, and the abdominal pain may localize to the upper 

right quadrant, with detectable hepatomegaly (liver enlargement). 

Other clinical signs include tachycardia (fast heart rate), lymphadenopathy (enlarged 

lymph nodes), and a petechial rash (a rash caused by bleeding into the skin) on internal 

mucosal surfaces, such as in the mouth and throat, and on the skin. The petechiae may give 

way to larger rashes called ecchymoses, and other haemorrhagic phenomena. There is usually 

evidence of hepatitis, and severely ill patients may experience rapid kidney deterioration, 

sudden liver failure or pulmonary failure after the fifth day of illness. 

The mortality rate from CCHF is approximately 30%, with death occurring in the 

second week of illness. In patients who recover, improvement generally begins on the ninth 

or tenth day after the onset of illness. 

Diagnosis 

CCHF virus infection can be diagnosed by several different laboratory tests: 

 Enzyme-linked immunosorbent assay (ELISA)  

 Antigen detection; 

 Serum neutralization; 

 Reverse transcriptase polymerase chain reaction (RT-PCR) assay; and 

 Virus isolation by cell culture. 

Tests on patient samples present an extreme biohazard risk and should only be conducted 

under maximum biological containment conditions. 

Treatment 

General supportive care with treatment of symptoms is the main approach to managing 

CCHF in people. The antiviral drug ribavirin has been used to treat CCHF infection with 

apparent benefit. Both oral and intravenous formulations seem to be effective. 

Prevention and control 

 Controlling CCHF in animals and ticks 

 Ticks of the genus Hyalomma are the principal vector of Crimean-Congo 

haemorrhagic fever. 

 It is difficult to prevent or control CCHF infection in animals and ticks as the tick-

animal-tick cycle usually goes unnoticed and the infection in domestic animals is 

usually not apparent. Furthermore, the tick vectors are numerous and widespread, so 

tick control with acaricides (chemicals intended to kill ticks) is only a realistic option 

for well-managed livestock production facilities. 

 There are no vaccines available for use in animals. 

 Reducing the risk of infection in people. 
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 In the absence of a vaccine, the only way to reduce infection in people is by raising 

awareness of the risk factors and educating people about the measures they can take 

to reduce exposure to the virus. 

 Public health advice should focus on several aspects. 

Reducing the risk of tick-to-human transmission: 

 Wear protective clothing (long sleeves, long trousers); 

 Wear light coloured clothing to allow easy detection of ticks on the clothes; 

 Use approved acaricides (chemicals intended to kill ticks) on clothing; 

 Use approved repellent on the skin and clothing; 

 Regularly examine clothing and skin for ticks; if found, remove them safely; 

 Seek to eliminate or control tick infestations on animals or in stables and barns; and 

 Avoid areas where ticks are abundant and seasons when they are most active. 

 Perform daily tick checks: regularly examine clothes and skin in search of ticks and 

remove them. 

Information about Ticks 

 Ticks live in the ground vegetation. 

 Move mainly by climbing up plants and walking on the ground.  

 They latch on to a passing animal or human host by using hooks on their legs. 

How to remove ticks safely? 

 Use fine-tipped tweezers (or a thread). 

 Grab the tick as close as possible to the skin. 

 DO NOT twist or jerk the tick. 

 Gently pull straight up until all parts of the ticks are removed. 

 Wash hands with soap and water. Apply antiseptic on tick bite or clean with soap and 

water. 

 NEVER crush a tick with your fingers. 

Reducing the risk of animal-to-human transmission: 

Wear gloves and other protective clothing while handling animals or their tissues in endemic 

areas, notably during slaughtering, butchering and culling procedures in slaughterhouses or at 

home; quarantine animals before they enter slaughterhouses or routinely treat animals with 

pesticides two weeks prior to slaughter. 

Reducing the risk of human-to-human transmission in the community: 

 Avoid close physical contact with CCHF-infected people; 

 Wear gloves and protective equipment when taking care of ill people; 

 Wash hands regularly after caring for or visiting ill people. 

Key Challenges for CCHF 

 Difficult to control environmental factors. 

 Difficult to diagnose patients based on clinical presentation. 

 Case investigation to confirm mode of transmission/exposure. 

References: 
1. www.who.int/emergencies/diseases/crimean-congo-haemorrhagic-fever/en/accessed on  10/09/2019. 

2. www.who.int/blueprint/priority-diseases/key-action/crimean-congo-haemorrhagic-fever/en/ accessed 

on 11/09/19. 

3. www.cdc.gov/vhf/crimean-congo/index.html accessed on 12/09/19. 

4. www.nhp.gov.in/disease/blood-lymphatic/crimean-congo-haemorrhagic-fever-cchf accessed on 

12/09/19,ecdc.europa.eu/en/crimean-congo-haemorrhagic-fever/prevention-and-control access 
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WILD LIFE DISEASE ECOLOGY 
 

Dr. J. S. Patel1, Dr. K. R. Bhedi2, Dr. S. H. Sindhi2and Dr. J.B. Kathiriya2  
1Department of TVCC, College of Veterinary Science & Animal Husbandry,  

Navsari Agricultural University (NAU), Navsari  
2Dept of Veterinary Public Health & Epidemiology, COVSAH, JAU, Junagadh 

 

Ecology (or epidemiology) of wildlife disease is the study of interactions between 

hosts and pathogens as they relate to behavior, biology, the environment, disease 

transmission, susceptibility, evolution, climate and impacts of diseases on wildlife 

populations and communities. Pathogens are natural components of ecosystems that may also 

be limited by environmental conditions or distribution and behavior of their hosts and 

vectors. Many pathogens are an intrinsic part of biological diversity and ecological 

complexity of natural, healthy ecosystems. Although occurrence of disease in wildlife can be 

a natural phenomenon or anthropogenically driven, there is an increasing trend toward 

appearance of novel or introduced diseases with severe consequences for wildlife 

populations. 

Chytrid fungus (Batrachochytrium dendrobatidis) has impacted amphibian species 

globally, white-nose syndrome (caused by the fungus Geomyces destructans) is threatening 

cave-roosting bats in North America, diclofenac acid has caused dramatic population 

declines of Asian vultures, sylvatic plague in black-tailed prairie dog (Cynomys ludovicianus) 

colonies continues to be a major impediment to recovery of black footed ferrets (Mustela 

nigripes), and a transmissible cancer is causing declines of Tasmanian devils (Sarcophilus 

harrisii). 

Disease in wildlife populations is not a natural regulatory process when novel 

causative agents are introduced into native ecosystems. When combined with other stressors 

on habitats and populations, particularly fragmented populations, disease in wildlife may 

present serious conservation and management consequences and concerns for wildlife 

managers and scientists. Diseases in wildlife can influence reproduction, survival, fitness, 

and abundance of wildlife populations and can affect biodiversity within ecosystems and 

present an additional threat to many populations, especially those with limited abundance 

(i.e. threatened and endangered species). 

Some pathogens can also be transmitted among nonspecifics, other wildlife species, 

domestic animals, and humans, posing risks to human and animal health and resulting in 

significant economic impacts. Many exotic diseases have emerged or re-emerged in wildlife 

populations as threats throughout the world including foot and mouth disease, Rift Valley 

fever, and Ebola hemorrhagic fever. Emerging zoonotic (transmitted between animals and 

humans) diseases (e.g., AIDS, SARS, rabies, Ebola) have increased concern for public health 

and stimulated importance of collaborative approaches that integrate human, domestic 

animal, and wildlife health. Some of the factors driving disease emergence include increasing 

host populations, invasive species, environmental changes, rapid long-distance transport of 

pathogens, pathogen evolution, changes in land-use, increased interaction among humans, 

domestic animals and wildlife, trade in wildlife meat and products, privatization of wildlife, 

baiting and feeding, and other highly artificial management activities that greatly enhance 

risks for disease introduction and establishment. 

Of primary concern to wildlife ecologists and managers is how to respond to these 

increasing disease threats. In general, there are 4 main reasons to consider management 

actions to control wildlife diseases: 1) some wildlife pathogens infect humans, 2) some 
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pathogens may affect the health of domestic animals, 3) pathogens may have important 

effects on wildlife populations, and 4) wildlife diseases may have important effects on 

ecosystems and their functions. 

Prior to initiating wildlife disease management actions, it may be valuable to conduct 

a risk assessment to evaluate likely human health risks, identify specific management 

objectives, determine likelihood of success, evaluate uncertainty, and consider alternative 

strategies. Understanding transmission, pathophysiology, epidemiology, and ecology of 

pathogens and how they interact with wildlife hosts is essential for developing effective 

strategies to prevent or manage disease in wildlife. Better understanding of these concepts 

will enable wildlife managers and scientists to address disease challenges. In most situations, 

management involving veterinary treatment, such as wildlife rehabilitation, is limited due to 

difficulties associated with accessing free-ranging wildlife, inability to adequately monitor 

elusive individuals and species, inadequate funding to support large-scale treatment 

programs, and ethical concerns related to invasive veterinary intervention. 

Approximately 75% of recent emerging infectious diseases have been zoonoses and 80% 

of them are from wildlife 

Disease Year of Emergence Wildlife Hosts 

Monkeypox 2003 Prairie Dog 

SARS 2003 Civet Cat 

West Nile Virus 1999 Birds 

Hantavirus 1993 Small Rodents 

AIDS 1981 Nonhuman Primates 

Lyme Disease 1975 Small Rodents 

Moreover, rehabilitation and palliative care that allows unapparent disease carriers to 

survive may jeopardize health of entire populations. Medical treatment centers may also 

inadvertently function as transmission sites where disease spread is exacerbated. 

Preventing introduction of disease into susceptible populations is a paramount 

responsibility of wildlife professionals, and is the most effective method of disease 

management. Measures designed to prevent disease occurrence including, but not limited to, 

appropriate planning, import and transport restrictions, decontamination and sanitation 

measures, and formation of physical or immunological barriers (e.g., fences to separate 

wildlife from domestic animals, vaccines), have been the tools most commonly used by 

wildlife managers. When determining appropriate disease management strategies, managers 

should consider no management action, some level of disease control, or attempted 

eradication of the pathogen. 

Clinical and pathological lesions: Refer ppt slides 

Conclusion 

• Diseases play a major role in wildlife 
• Pathogen-host-environment interactions are the determinants of diseases 
• Pathogen pollution is a major wildlife threat 
• Disease can ‘spill over ’ from wildlife to domestic life stock and humans 
• Wildlife diseases are the source for many human emerging diseases 
• Wildlife disease ecology thus need to be studied both for the conservation and human 

welfare. 
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ANTIBIOTIC RESISTANCE IN THE ENVIRONMENT 

THROUGH ONE HEALTH PERSPECTIVE 
 

Dr. Rajani Joshi 

Department of Veterinary Public Health, College of Veterinary and Animal Sciences 

RAJUVAS, Bikaner 

 

The definition of One Health is multiple disciplines working locally, nationally, and 

globally in collaboration for the attainment of optimal health for people, our environment and 

animal and that the health of people is connected to that of environment and the animals. 

Antimicrobial resistance (AMR) is an emerging problem of public health worldwide. Most of 

the microorganisms causes serious infections and are often successfully treated with many 

different antibiotics, are now acquiring resistance. In some areas the resistance to antibiotics 

has increased so extensively that resistance is present in some bacteria to almost all 

antibiotics. The threat is not only antimicrobials but also affects a plethora of antifungals, 

antivirals and antiparastics. In multiple sectors (human, animal, agriculture) extensive use of 

antimicrobials happening. Microorganisms often acquire and express resistance genes, when 

challenged with antimicrobial selection pressure to  enhance their fitness by then sharing 

with other bacteria and by other methods, for example over expression of gene, phase 

variation and  silencing. When exposed to antimicrobials, the resistant bacteria are also often 

present in huge numbers whether in a location, in an individual or in the environment. There 

are some other factors that add to the increase in the spread of resistant bacteria also called as 

the “contagion”. This spreads the bacteria as well as the resistance genes they carry and 

which can be acquired by other bacteria. 

Facilitation of “contagion” is caused by many factors that include poor housing, 

poverty, poor infection control, poor sanitation, poor water supplies, run off of waste from 

intensive agriculture, geographical movement of infected humans and animals and 

environmental contamination. 

AMR has a vivid association to all of these three domains. One can question the 

global AMR crises pertaining to the contribution of animals both aquatic and terrestrial to 

this problem as not many zoonotic infections are seen in humans. Although it may be 

substantial on the ground that many antibiotics that are used in livestock are given in long 

exposure periods with sub-therapeutic doses. The driving force between the transmission of 

resistance between humans and animals either directly or via the environment is mostly due 

to the similarity in the molecules used in human and animal health. 

Multidrug-resistance genes now highly prevalent in many important and common 

pathogens like Escherichia coli, Klebsiella pneumonia and Staphylococcus aureus affecting 

humans in many ways. These drugs allow us to carryout complex procedures like 

chemotherapy to treat cancer and treatments that cause immune-suppression in the body 

system. 

One Health involves the environment as well as animal and human health. The 

ecological nature of antimicrobial resistance is due to the diversity and the interconnection of 

life on the planet. Many pathogenic bacteria, the antimicrobials that we use to treat them, and 

genes that confer resistance, have environmental origins (e.g., soil). Some resistance genes 

have gained important like beta lactamases, are millions of years old .The rich sources of 

highly diverse populations of bacteria and their genes are soil and other environmental 

matrices.  It has been demonstrated the antimicrobial resistance exists to a wide variety of 
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drugs in environmental bacteria isolated from the ancient pre-antibiotic era, as well as from 

various regions and areas (e.g., caves) free of other sources of exposure to modern 

antimicrobials. There is abundant evidence that human activity has an impact on the 

resistance despite having ancient origins, which is the totality of resistance genes in the wider 

environment. Hundreds of thousands of tons of antimicrobials are produced annually and 

find their way into the environment. Waste from pharmaceutical industry and treatment 

plants, inadequately treated, releases high concentrations of antibiotics into surface water. 

Residues of antimicrobials constitute a part of human sewage, livestock manure, and 

aquaculture, resistance genes and along with fecal bacteria. Sewage treatment and 

composting of manure reduce concentrations of some but not all antimicrobials and 

microorganisms, which are introduced to soil upon land application of human and animal 

bio-solids]. 

Various environmental pathways are important routes of human exposure to resistant 

bacteria and their genes from animal and plant reservoirs and provide opportunities for better 

regulations to control antimicrobial resistance. In developed countries with good quality 

sewage and drinking water treatment, and where most people have little to no direct contact 

with food-producing animals, transmission of bacteria and resistance genes from agricultural 

sources is largely foodborne, either from direct contamination of meat and poultry during 

slaughter and processing, or indirectly from fruit and vegetables contaminated by manure or 

irrigation water. 

In countries with poor sewage and water treatment, drinking water is likely to be very 

important in transmission of resistant bacteria and/or genes from animals. Poor sanitation 

also facilitates indirect person–person waterborne transmission of enteric bacteria among 

residents as well as international travelers who then return home colonized with resistant 

bacteria acquired locally. Through these and other means, including globalized trade in 

animals and food, and long-distance migratory patterns of wildlife, antimicrobial resistant 

bacteria are globally disseminated. 

One Health Strategies to Address Antimicrobial Resistance 

WHO and other international agencies (e.g., Food and Agriculture Organization 

(FAO), World Organization for Animal Health (OIE)), along with many individual countries, 

have developed comprehensive action plans to address the antimicrobial resistance crisis. 

The WHO Global Action Plan seeks to address five major objectives that comprise the 

subtitles of the following sections. 

The WHO Plan embraces a One Health approach to address antimicrobial resistance, and it 

calls on member countries to do the same when developing their own action plans. There are 

five main pillars to the WHO Global Plan: 

1. Improve awareness and understanding of antimicrobial resistance through effective 

communication, education and training 

2. Strengthen the knowledge and evidence base through surveillance and research 

3. Reduce the incidence of infection through effective sanitation, hygiene and infection 

prevention measures 

4. Optimize the use of antimicrobial medicines in human and animal health 

5. Develop the economic case tor sustainable investment that takes account of the needs of all 

countries, and increase investment in new medicines, diagnostic tools, vaccines and other 

interventions 

The One Health approach laid out in the WHO Global Action Plan is appropriate and 

consistent with statements made in action plans from other international and national 

organizations. There is however, a long way to go before a fully integrated One Health 
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approach to antimicrobial resistance is implemented at country and global levels. Among the 

numerous barriers to overcome include the competing interests among multiple sectors 

(involving animals, humans, and environment) and organizations, agreement on priorities for 

action, and gaps in antimicrobial resistance surveillance, antimicrobial use policy, and 

infection control in many parts of the world. 

ANTIBIOTIC RESISTANCE IN THE ENVIRONENT 

Antibiotic resistance occurs when one microorganism is able to multiply in the 

presence of an antibiotic. This instance is considered a natural phenomenon because many 

microorganisms have intrinsic genes that encode resistance to the antibiotics that they 

produce themselves. Worldwide, antibiotics are manufactured and widely prescribed to treat 

bacterial infections in human and animal therapy.  Antibiotic resistance represents a serious 

and growing human and wildlife health threat in terrestrial or aquatic environments.  An 

increasing number of studies have supported the idea that the overuse and misuse of 

antimicrobial agents has led to the selection of drug-resistant microorganisms. In fact the 

launch of any new antibiotic has been accompanied by the subsequent appearance of resistant 

strains in clinical settings. In this respect, the development and dissemination of bacterial 

resistance to antibiotics used in human medicine is a crucially important public health issue.  

The spread and contamination of the environment, mainly though the so called “hot spots” 

like hospital wastewaters or   un-completely treated urban wastewaters is considered a 

serious public health problem. In addition water contaminated with generally untreated 

effluents from livestock farms, or aquaculture can be enriched for enteric bacteria resistant to 

one or more antibiotics. Sewage sludge recycled onto agricultural land can contain 

significant amounts of various antibiotics, and antibiotic resistant bacteria. Likewise animal 

manures from pig farms contain various veterinary antibiotics. Selection of antibiotic 

resistant bacteria following exposure to antibiotic residues, and horizontal transfer of 

antibiotic-resistance genes from resistant bacteria selected for in the gastrointestinal tract, 

represent mechanisms by which antibiotic resistance could be enhanced in environmental 

bacterial populations. Antimicrobials have also been found to affect natural microbial 

populations in aquatic and terrestrial systems. They have been shown to cause shifts in algae 

and bacteria communities with the potential to cause ecological cascade effects on higher 

tropic levels that rely on them as a food source. 

The nature of global economy encourages the movement of human, livestock and 

wildlife as well as their potentially antibiotic resistance-genes.  The increase in meat 

dependent countries like China has led to an enormous increase of animal farms with a direct 

consequence on antibiotic consumption and antibiotic resistance gens. A similar picture can 

be drawn for countries depending on fish food. In this respect fish farms are also hot spot 

areas of antibiotic resistance. 

HISTORY 

Although the term “One Health” is fairly new, the concept has long been recognized 

both nationally and globally. Since the 1800s, scientists have noted the similarity in disease 

processes among animals and humans, but human and animal medicine was practiced 

separately until the 20th century. In recent years, through the support of key individuals and 

vital events, the One Health concept has gained more recognition in the public health and 

animal health communities. 

Convergence of Ecohealth and One Health 

 • Ecohealth and One Health both emphasize a holistic understanding to health beyond the 

biomedical; human health depends on health and divers ecosystems. 
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 • Comparative operational research for translation into feasible strategies and settings 

where One Health could make a real difference. 

 • Should not become an “own” global health entity an essential prerequisite for a 

comprehensive, integrated approach to health and wellbeing. 

Antibiotic resistance develops naturally in bacteria. However, our actions can increase 

resistance developing and spreading. This can happen: 

 When human and animal health professionals over prescribe antibiotics 

 When people don’t take antibiotics as directed 

 Due to poor hygiene and a lack of infection prevention and control e.g. not washing 

hands properly 

 Due to people travelling around the world, spreading resistant bacteria. 

AMR happens naturally 

While antimicrobial resistance (AMR) is a natural process in bacteria, antibiotic use makes it 

worse. Bacteria can become resistant to antibiotics when they: 

 Turn on certain internal resistance processes. 

 Change to protect them from an antibiotic. 

 Receive resistant genes from other bacteria. 

AMR increases when we use antibiotics 

The main cause of antibiotic resistance is antibiotic use. When we use antibiotics, 

some bacteria die but resistant bacteria can survive and even multiply. The overuse of 

antibiotics makes resistant bacteria more common.  

The more we use antibiotics, the more chances bacteria have to become resistant to 

them. This means that antibiotics won’t work when we need them in the future. If we 

decrease antibiotic use, the antibiotics may again become effective at killing bacteria. 

HOW TO COMBAT ANTIMICROBIAL RSISTANCE 

 
International Measures 

As a global problem, AMR is now well accepted by various stakeholders. In the year 2011, 

WHO theme was on combating antimicrobial resistance. It was one of the major attempts to 

draw international attention and need of combined efforts to alleviate the problem of AMR . 

Some of the WHO recommended approaches are listed below:  

 Increased collaboration between governments, nongovernmental organizations, 

professional groups and international agencies 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4149102/figure/F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4149102/figure/F1/
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 New networks that undertake surveillance of antimicrobial use and AMR 

 International approach for control of counterfeit antimicrobials 

 Incentives for the research and development of new drugs and vaccines 

 Forming new, and reinforcing existing programmes to contain AMR. 

National Strategies 

National committee with intersect oral coordination and regulatory actions 

Establishment of national committee to monitor impact of antibiotic resistance and 

provide intersect oral co-ordination is required. WHO recommends that such committee 

would formulate AMR policy; provide guidance on standards, regulations, training and 

awareness on antibiotic use and AMR. Developing indicators to monitor and evaluate the 

impact of AMR prevention and control strategies would be amongst priority objectives at 

national level. Further WHO advises that having a registration scheme for all dispensing 

outlets, making prescription-only availability of antimicrobials, legal binding on all 

manufacturers to report data on antimicrobial distribution and incentives for rational use of 

antimicrobials can help contain AMR. 

Establishing and implementing national standard treatment guidelines, having 

essential drug list (EDL), enhancing coverage of immunization are other essential strategies 

desired at national level. 

 National Antimicrobial Resistance Policy, India 
A national policy for containment of AMR was introduced in 2011. The policy aims 

to understand emergence, spread and factors influencing AMR, to setup antimicrobial 

program, to rationalize the use of antimicrobials and to encourage the innovation of newer 

effective antimicrobials. In addition, some major action points identified in national policy 

were; establishing AMR surveillance system, strengthening infection prevention and control 

measures and educate, train and motivate all stake holders in rational use of antimicrobials 

.WHO estimates that less than 50% of all countries are implementing basic policies for 

appropriate use of medications. 

Action at Community Level 

Globally, infectious diseases still continue to be significant cause of morbidity and 

mortality, affecting more the countries where health services are not sufficiently accessible. 

Kardas et al., in a review of antibiotic misuse in the community reported that at community 

level, more than one third of patients were non-compliant to the antibiotic regimen and one 

quarter kept the unused antibiotics for use in future . This indicates a poor antibiotic-taking 

behavior. Review on population perspective of AMR by Lipsitch et al., suggests that 

prevention of AMR in an individual suffering from infection is one of the basic method to 

prevent further spread of resistance to the wider community. The increasing rate of resistance 

among community acquired infections like upper and lower respiratory tract infections, 

bacterial diarrhea, typhoid fever are not matched by development of newer antibiotics. Thus 

there is urgent need for reforms at community level for curtailing AMR. Different measures 

directed to control and prevent AMR at community levels are the need of an hour. 

 Rational use of antibiotics 
Irrational use of medicines is a serious global problem. In developing countries, at 

primary level, less than 40% patients in public sector and less than 30% patients in private 

sector are treated in accordance with standard treatment guidelines This mandates public and 

professional education towards rational use of antibiotics. 

Over-the-counter (OTC) antibiotics 

Measures that preserve efficacy of antimicrobials are mainly directed towards the 

hospitals and drug providers and missing antibiotic use without prescription. In systematic 
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review of non-prescription antimicrobial use, Morgan et al., reported that non-prescription 

use of antimicrobials varied from as low as 3% in northern Europe studies to 100% in 

African studies. This implies urgent need for regulatory control on OTC use of antibiotics. 

 Guidelines for use of antibiotics at local levels 

About use of antibiotics in common situations, an empirical antibiotic therapy should 

be started considering the clinical condition of the patient and prevalent pathogen and 

resistance pattern in a locality. Appropriate change in antibiotic is required as per the 

sensitivity of microbe. Antibiotic guidelines are therefore must to optimize antibiotic 

selection with their dosing, route of administration and duration of therapy. 

 Standards of hygiene 

Use of alcohol-based hand rubs or washing hands has proven efficacy in prevention 

of infection. This factor can restrict the spread of infection and thereby the AMR. 

Willingness to put up with high standards of hygiene is the need of an hour. 

Other approaches 

These include identifying residents with MDR infections and use of standard 

treatment regime for their management, vaccination, infection prevention strategies and ban 

on OTC sale of antimicrobial. 

At Hospital or health care setting 

A person or a patient in a health care facility is at higher risk of infection with common 

pathogens. For control and containment of AMR, experts recommend some of the measures 

as discussed herein. 

Infection prevention and control within health-care facilities 

Infection prevention and control measures are designed to reduce the spread of pathogens 

including resistant ones within healthcare facilities and to the wider community. This can 

prevent further infections and AMR spread. Recommended measures to prevent and control 

infection in a health-care facility. 

 Establishing an infection prevention and control committee (IPC). 

 Good hand hygiene practices. 

 Effective diagnosis and treatment of infection. 

 Rational antimicrobial use. 

 Surveillance of antibiotic resistance and antibiotic use. 

 Improving the antimicrobial quality and supply chain. 

 Good Microbiology Practices. 

Surveillance of Antibiotic resistance and antibiotic use 

All over the world, surveillance is considered as strength of the programmes directed 

towards AMR. The objective of surveillance is to facilitate the containment of antibiotic 

resistance. It is a useful tool that generates data on antimicrobial use and AMR which is 

essential in updating national EDLs and formulating infection control policies. It may also 

help in improving antimicrobial prescribing and development of empirical therapy or 

standards treatment guidelines National policy on AMR in India recommend three types of 

surveillances which include comprehensive surveillance, sentinel surveillance, and point 

prevalence. 
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Resistance in bacteria 

Antibiotic resistance is present in every country. Patients with infections caused by 

drug-resistant bacteria are at increased risk of worse clinical outcomes and death, and 

consume more health-care resources than patients infected with non-resistant strains of the 

same bacteria. 

Resistance in Klebsiella pneumoniae – common intestinal bacteria that can cause life-

threatening infections – to a last resort treatment (carbapenem antibiotics) has spread to all 

regions of the world. K. pneumoniae is a major cause of hospital-acquired infections such as 

pneumonia, bloodstream infections, and infections in newborns and intensive-care unit 

patients. In some countries, because of resistance, carbapenem antibiotics do not work in 

more than half of people treated for K. pneumoniae infections. 

Resistance in E. coli to one of the most widely used medicines for the treatment of 

urinary tract infections (fluoroquinolone antibiotics) is very widespread. There are countries 

in many parts of the world where this treatment is now ineffective in more than half of 

patients. Treatment failure to the last resort of medicine for gonorrhea (third generation 

cephalosporin antibiotics) has been confirmed in at least 10 countries (Australia, Austria, 

Canada, France, Japan, Norway, Slovenia, South Africa, Sweden and the United Kingdom of 

Great Britain and Northern Ireland). WHO recently updated the treatment guidelines for 

gonorrhea to address emerging resistance. The new WHO guidelines do not recommend 

quinolones (a class of antibiotic) for the treatment of gonorrhea due to widespread high levels 

of resistance. In addition, treatment guidelines for chlamydial infections and syphilis were 

also updated. Resistance to first-line drugs to treat infections caused by Staphlylococcus 

aureus—a common cause of severe infections in health facilities and the community—is 

widespread. People with MRSA (methicillin-resistant Staphylococcus aureus) are estimated 

to be 64% more likely to die than people with a non-resistant form of the infection. 

Colistin is the last resort treatment for life-threatening infections caused by 

Enterobacteriaceae which are resistant to carbapenems. Resistance to colistin has recently 

been detected in several countries and regions, making infections caused by such bacteria 

untreatable. 

Resistance in tuberculosis (TB) 

WHO estimates that, in 2014, there were about 480 000 new cases of multidrug-

resistant tuberculosis (MDR-TB), a form of tuberculosis that is resistant to the 2 most 

powerful anti-TB drugs. Only about a quarter of these (123 000 cases) were detected and 

reported. MDR-TB requires treatment courses that are much longer and less effective than 

those for non-resistant TB. Globally, only half of MDR-TB patients were successfully treated 

in 2014.Among new TB cases in 2014, an estimated 3.3% were multidrug-resistant. The 

proportion is higher among people previously treated for TB, at 20%. Extensively drug-

resistant tuberculosis (XDR-TB), a form of tuberculosis that is resistant to at least 4 of the 

core anti-TB drugs, has been identified in 105 countries. An estimated 9.7% of people with 

MDR-TB have XDR-TB. 

Resistance in malaria 

As of July 2016, resistance to the first-line treatment for P. falciparum malaria 

(artemisinin-based combination therapies, also known as ACTs) has been confirmed in 5 

countries of the Greater Mekong subregion (Cambodia, the Lao People’s Democratic 

Republic, Myanmar, Thailand and Viet Nam). In most places, patients with artemisinin-

resistant infections recover fully after treatment, provided that they are treated with an ACT 

containing an effective partner drug. However, along the Cambodia-Thailand border, P. 

falciparum has become resistant to almost all available antimalarial medicines, making 
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treatment more challenging and requiring close monitoring. There is a real risk that multidrug 

resistance will soon emerge in other parts of the subregion as well. The spread of resistant 

strains to other parts of the world could pose a major public health challenge and jeopardize 

important recent gains in malaria control. A "WHO Strategy for Malaria Elimination in the 

Greater Mekong sub region (2015-2030)" was endorsed by all 5 countries, as well as China. 

Resistance in HIV 

In 2010, an estimated 7% of people starting antiretroviral therapy (ART) in 

developing countries had drug-resistant HIV. In developed countries, the same figure was 

10–20%. Some countries have recently reported levels at or above 15% amongst those 

starting HIV treatment, and up to 40% among people re-starting treatment. This requires 

urgent attention. Increasing levels of resistance have important economic implications as 

second and third-line regimens are 3 times and 18 times more expensive, respectively, than 

first-line drugs. Since September 2015, WHO has recommended that everyone living with 

HIV start on antiretroviral treatment? Greater use of ART is expected to further increase 

ART resistance in all regions of the world. To maximize the long-term effectiveness of first-

line ART regimens, and to ensure that people are taking the most effective regimen, it is 

essential to continue monitoring resistance and to minimize its further emergence and spread. 

In consultation with countries, partners and stakeholders, WHO is currently developing a 

new "Global Action Plan for HIV Drug Resistance (2017-2021)"? 

Resistance in influenza 

Antiviral drugs are important for treatment of epidemic and pandemic influenza. So 

far, virtually all influenza A viruses circulating in humans were resistant to one category of 

antiviral drugs – M2 Inhibitors (amantadine and rimantadine). However, the frequency of 

resistance to the neuraminidase inhibitor oseltamivir remains low (1-2%). Antiviral 

susceptibility is constantly monitored through the WHO Global Influenza Surveillance and 

Response System. WHO is providing technical assistance to help countries develop their 

national action plans, and strengthen their health and surveillance systems so that they can 

prevent and manage antimicrobial resistance. It is collaborating with partners to strengthen 

the evidence base and develop new responses to this global threat. WHO is working closely 

with the Food and Agriculture Organization of the United Nations (FAO) and the World 

Organization for Animal Health (OIE) in a ‘One Health’ approach to promote best practices 

to avoid the emergence and spread of antibiotic resistance, including optimal use of 

antibiotics in both humans and animals? A political declaration endorsed by Heads of State at 

the United Nations General Assembly in New York in September 2016 signaled the world’s 

commitment to taking a broad, coordinated approach to address the root causes of 

antimicrobial resistance across multiple sectors, especially human health, animal health and 

agriculture. WHO is supporting Member States to develop national action plans on 

antimicrobial resistance, based on the global action plan.WHO has been leading multiple 

initiatives to address antimicrobial resistance? 

World Antibiotic Awareness Week 

Held every November since 2015 with the theme “Antibiotics: Handle with care”, the global, 

multi-year campaign has increasing volume of activities during the week of the campaign. 

The Global Antimicrobial Resistance Surveillance System (GLASS) 

The WHO-supported system supports a standardized approach to the collection, analysis and 

sharing of data related to antimicrobial resistance at a global level to inform decision-making, 

drive local, national and regional action. 
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Global Antibiotic Research and Development Partnership (GARDP) 

A joint initiative of WHO and Drugs for Neglected Diseases initiative (DNDi), GARDP 

encourages research and development through public-private partnerships. By 2023, the 

partnership aims to develop and deliver up to four new treatments, through improvement of 

existing antibiotics and acceleration of the entry of new antibiotic drugs. 

Interagency Coordination Group on Antimicrobial Resistance (IACG) 

The United Nations Secretary-General has established IACG to improve coordination 

between international organizations and to ensure effective global action against this threat to 

health security. The IACG is co-chaired by the UN Deputy Secretary-General and the 

Director General of WHO and comprises high level representatives of relevant UN agencies, 

other international organizations, and individual experts across different sectors. 

CONCLUSION 

Antimicrobial resistance is a complex problem with many diverse contributing 

factors. It is major cause of health concerns adding cost to oneself and to the community, 

directly or indirectly. Prevention is still the best tool to reduce the infection spread and 

thereby AMR. Along with rational use of existing antimicrobial drugs, development of new 

effective compounds and new diagnostic technology is the need. Joint efforts from patients, 

prescribers and individuals to international regulators and policy makers are needed to fight 

against the globally spreading antimicrobial resistance. 
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DETECTION, ISOLATION AND IDENTIFICATION OF 

IMPORTANT PATHOGEN OF ZOONOTIC IMPORTANCE 

BACTERIAL -1 (Salmonella and E. coli) 
 

Dr. S. H. Sindhi, Dr. K. R. Bhedi and Dr. J. B. Kathiriya 

 Department of Veterinary Public Health & Epidemiology, 

College of Veterinary Science & A.H, JAU, Junagadh 

 

1 isolation and identification of salmonella 

 A common bacterial cause of food-poisoning worldwide. Over 2200 food-poisoning 

serotypes of salmonella (bacterium) exist. It is an economically important disease 

worldwide. 

 Infects both warm and cold blooded animals. 

 The most common disease is diarrhoea and some serotypes produce abortion and 

septicaemia. Infected animals shed their agents in feaces or milk. 

 It is difficult to identify the agent due to intermittent shedding. Stress may result in 

shedding of the agent. 

 Clinical salmonellosis causes peracute septicemia, acute enteritis and chronic 

enteritis.  

 There are about 2200 serotypes. Prevalence of the serotypes constantly changes. 

 The most common serotypes in various species are:  

 Cattle : S. typhimurium, S. dublin, S. newport 

 Sheep and goat : S. typhimurium, S. dublin, S. anatum 

 Pigs : S. typhimurium, S. choleraesuis 

 Horses : S. typhimurium, S. anatum, S. newport, S. enteritidis, S. arizona,  

 Humans : S. typhi, S. paratyphi A and B (S. typhi, the cause of Typhoid fever)  

Isolation and identification of Salmonella  
 Materials to be collected  

 Animals: Faces, urine, eggs, meat and necropsy materials like liver, 

lymphnodes. 

 Humans: Feces, rectal swabs and blood.  

 Culturing and isolation  

 Non-selective enrichment: Add macerated sample to lactose broth / buffered 

peptone water (1:10), pH 7.2. Incubate for 24 hr at 37°C.  

 Selective enrichment: The selective enrichment inoculation is done in selenite 

/ tetrathionate broth from non-selective culture (1:10). Incubate for 48 hrs at 

37°C. Mannitol selenite and cystine selenite broths are preferred for food 

samples.  

 Plating: Xylose Lysine Deoxycholate citrate agar (XLD) is preferred for faeces 

and rectal swabs. XLD and Brilliant Green Agar (BGA) are best for food 

samples. Incubate the plates at 37°C for 18-24 hr. Typical colonies characteristic 

of Salmonella can be seen.  
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Colony characteristic of Salmonella on various media 

Medium Colony characteristics 

Brilliant green agar Pink colonies surrounded by red medium 

Bismuth sulfite agar Black centered, bright edged colonies showing rabbit 

or fish eye appearance 

Salmonella-Shigella agar Colourless, translucent or with black centre 

Hektoen enteric agar Black colonies surrounded by a narrow green or 

green blue margin 

MacConkey agar Colorless colony 

  

Flowchart for isolation and identification of Salmonella 

Identification of Salmonellae spp.by serological method  

 Take a loopful colony from selective media on to a clean glass slide and emulsify by 

adding one drop of normal saline followed by polyvalent sera. Mix well with a 

toothpick and observe for agglutination. The Salmonellae can be identified if 

agglutination occurs within 30 seconds to 1 minute. 

2: Isolation and Identification of E. coli 

 E. coli is Gram-negative, facultative anaerobic and non-sporulating.  

 It can survive and multiply on a wide variety of substrates.  

 Optimal growth of E. coli occurs at 37°C, but can grow at 44oC also.  

 E. coli (EC) are classified on the basis of serological characteristics and virulence 

properties into  

1. Enterotoxigenic E. coli (ETEC)  

2. Enteropathogenic E. coli (EPEC)  

3. Enteroinvasive E. coli (EIEC)  

4. Enterohemorrhagic E. coli (EHEC)  

5. Enteroaggregative E. coli (EAggEC) 
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Isolation and identification: 
 i) Enrichment: Commonly used enrichment broths for E coli is MLA broth ( 

MacConky lactose broth) or Enterobacteriaceae enrichment (EE) broth. 

ii) Selective plating: MacConkey agar  

iii) Differential plating:  Eosin Methylene Blue agar (EMB) 

McConkey agar and eosin methylene blue agar are the media of choice for isolation of 

E. coli. The colonies on McConkey appear small, round and pink coloured wheras on EMB 

agar they appear round with typical metallic sheen. MUG agar is used for the isolation and 

identification of E coli O157:H7 

 Procedure 

1. Inoculate food sample in enrichment broth in 1:10 ratio and mix thoroughly in 

stomacher. 

2. Incubate at 37°C for 24 h. 

3. Streak the enrichment inoculum onto selective agar and incubate at 37°C for 24 h. 

4. Pick up a few characteristic colonies of E. coli and inoculate on nutrient agar. 

5. Confirm the suspected isolates of E. coli as per characteristics given in table. 

6. If required, subject confirmed isolates for virulence testing. 

7. For serotyping, send the confirmed isolates to National Salmonella ad Escherichia 

Centre, Central Research Institute (CRI), Kasauli, H.P. (India). 

Table: Identifying characteristics of E. coli 

 S. No.        Characteristics    Reaction 

          1.                  Grain’s staining       - 

 2. Oxidase                                                        - 

 3. Catalase + 

 4. Indole  + 

 5. Methyl red + 

 6 Voges Proskauer test   - 

 7. Urease  - 

 8. Nitrate reduction   + 

 9. H2S production (151)   - 

         10.       Sugar fomentation        -  
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DETECTION, ISOLATION AND IDENTIFICATION OF 

IMPORTANT PATHOGEN OF ZOONOTIC IMPORTANCE 

BACTERIAL -2 (B. abortus and S. aureus) 
 

Dr. K. R. Bhedi, Dr. S. H. Sindhi, Dr. J. B. Kathiriya and Dr. C. M. Modi  
              Department of Veterinary Public Health & Epidemiology, 

             College of Veterinary Science & A.H, JAU, Junagadh 

 

1:  SEROLOGICAL SCREENING TESTS FOR BRUCELLOSIS 

Introduction 

 Brucellosis is one of the major bacterial zoonosis. In humans, the disease is known as 

‘Undulant fever’, ‘Malta fever’ or ‘Mediterranean fever’.  

 It is transmitted directly or indirectly from animals by contact.  

 It is caused by Brucella melitensis, B.abortus, B.suis and B.canis.  

 The bacteria is small, Gram negative, rod-shaped, non-motile, non-sporing and 

intracellular.  

They are arranged in singles, pairs, in short chains and in groups.  

 The diagnostics available at Institute of Veterinary Preventive Medicine, Ranipet and 

Indian Veterinary Research Institute, Bareilly.  

Tests used in the diagnosis of brucellosis using milk or serum  

Test  Comment  

Brucella milk ring test  Conducted on bulk milk samples for monitoring 

infections in dairy herds.  
Sensitive but may not be reliable in large herds.  

Rose-Bengal plate test  Useful screening test.  

Qualitative test only.  
Positive results require confirmation by CFT or ELISA.  

Compliment fixation test (CFT)  Widely accepted confirmatory test for individual 

animals.  

Indirect ELISA  Reliable screening and confirmatory test.  

Serum agglutination test (SAT)  Tube agglutination test which lack specificity and 

sensitivity.  

IgG1 antibodies may not be detected, leading to false 

negative.  

Antiglobulin test (Coomb’s test)  Sensitive test for detecting non-agglutinating antibodies 

not detected by the SAT.  

Skin test (Brucellin test)  Similar to tuberculin test.  

 

I. Abortus bang ring test (ABRT) 

Diagnosis of brucellosis by abortus bang ring test 

 Brucella milk ring antigen is stained with red tetrazolium dye. 

 Presence of agglutinins in milk aggregates fat globules. Addition of red coloured 

stained Brucella cells causing formation of antibrucella antibody-fat globule complex, 

which rise to the top of the test tube to form a red coloured cream ring.  

 The first objective is to detect the infected herd. 
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 A pooled milk sample is tested from the herd. If a herd is found positive then all the 

cattle in that herd are tested individually. 

 This test is usually performed 3 or 4 times a year. Milk samples are to be mixed well 

using a plunger before sample is taken. 

Materials required  

Materials required Quantity and purpose 

Abortus Bang ring test antigen 

(coloured)  

30 µl per sample  

Known brucella positive and 

negative serum  

Each 30 µl per test  

Pooled milk samples suspected 

for brucellosis  

10 ml per test. Collect milk samples and add 

preservative: 0.5ml of preservative (7.5 ml 

37% formaldehyde in 1 litre of distilled water) 

to every 10 ml of milk sample  

Test tube, Test tube rack, 

Pipette Micropipette and 

Microtips  

Adequate numbers 

Procedure  

 Take 2 ml of milk in the test tube.  

 Add 30 µl of Abortus bang ring test antigen (coloured) with the help of pipette.  

 Shake the mixture by rotating in between palm for one minute.  

 Incubate at 37° C for 1 hour.  

 After incubation, allow the test tube to stand. Then read the result.  

 Always keep positive and negative controls.  

 

Fig.: Abortus Bang ring test (ABRT) 

Interpretation of result  

Cream colour Milk colour Result 

Deep cherry colour  White colour  +++++ (5+)  

Definitely coloured  Slightly coloured  +++ (3+)  

Cream ring  Moderately coloured  ++ (2+)  

White / slightly coloured  Milk sample is uniformly pink in 

colour, without ring formation  

Negative  
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II. Standard tube agglutination test (STAT) 
 This test helps to assess the titre of the antibodies in the serum.  

 The tubes used in the test are called ‘Wasserman’s tubes’ (5 ml capacity).  

Materials required  

Materials required Quantity and purpose 

Brucella abortus plain antigen 10 ml 

Test serum suspected for brucellosis  0.2 ml 

Known brucella positive and negative serum Each 5 ml 

Wasserman's tubes 10 numbers 

Rack for placing Wasserman's tubes One 

Normal saline 10 ml  

Syringe (2 ml) and Tuberculin syringes with 

long needles  

Adequate numbers 

Water bath To incubate the tubes 

Procedure  

 Place 10 numbers of Wasserman's tube in agglutination rack.  

 Add 0.8 ml of normal saline to the first tube, and 0.5 ml of normal saline to the other 

remaining 9 tubes, using 2 ml syringe.  

 Add 0.2 ml of serum to be tested in the first tube, using tuberculin syringe.  

 Mix the saline and serum gently without formation of air bubbles. The titre in the first 

tube will be 1:5.  

 Transfer 0.5 ml of this mixture to the 2nd tube and mix with 0.5 ml of saline in this 

tube which results in 1:10 titre, and then transfer 0.5 ml of the mixture to the3rd tube.  

 Continue the serial two-fold dilutions up to the 8th tube (up to the dilution of 1:640). 

After mixing serum and saline in the 8th tube, discard 0.5 ml of mixture.  

 Add 0.5 ml of brucella plain antigen to each tube, using a separate 2 ml syringe.  

 Keep positive and negative control: Positive control in the 9th tube with 0.5 ml of 

saline and negative control in the 10th tube with 0.5 ml of bacterial suspension 

(antigen).  

 Keep the tubes with the rack in a water bath at 56°C for 30 minutes or 37°C 

overnight.  

 Observe the tubes for agglutination.  

Interpretation of result  

 A titre is defined as the reciprocal of the highest dilution of serum, which produces a 

definite agglutination reaction (100%) and expressed as international units.  

 100% agglutination: Agglutination at the bottom and clear supernatant.  

 50% agglutination: Agglutination at the bottom, but supernatant is not clear.  

Titre Result 

In disease free area  

1 in 40 (40 IU) and above  Positive  

1 in 20 (20 IU)  Suspicious  

Below 1 in 20 (20 IU)  Negative  

In endemic area  

1 in 80 (80 IU) and above  Positive  

1 in 40 (40 IU) and below Negative  
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Note 

 To avoid the discrepancies in the results paired sera samples should be tested.  

 An increase in four fold titre of agglutination should be considered as a result of 

recent infection.  

 To remove the possibilities of false positive results, heat inactivation test can be done. 

Serum will be heated at 56°C for 45 minutes.  

 Brucellosis is a chronic disease, IgG - class of immunoglobulin can be seen in the 

serum.  

 Hence, the serum is treated with 2-mercaptoethanol solution (0.46 ml/100 ml of 

saline) for destroying the IgM antibodies if present in trace before 24 hours to the test.  

III.Rapid plate agglutination test 

 It is mainly used for screening of brucellosis in a herd to detect the presence of 

infection qualitatively.  

 It is a rapid test, useful in screening large number of sera samples quickly.  

Materials required  

Materials required Quantity and purpose 

Brucella abortus coloured antigen 

(available at IVPM, Ranipet) 

30 µl per sample 

Known brucella positive and negative 

serum  

Each 30 µl per test 

Clean glass slide or White tile One 

Test serum suspected for brucellosis 30 µl per test 

Micropipette and microtips Adequate numbers 

Procedure  

 Take a clean slide or a white tile, and add a drop of suspected serum (~30 µl) at one 

corner and a drop of positive serum (~30 µl) at the other corner.  

 Place a drop of Brucella abortus coloured antigen to the serum drops.  

 Mix thoroughly with a glass rod and allow the reaction to take place.  

 Observe for agglutination.  

 Always keep positive and negative controls.  

 

Interpretation of result  

 Positive for brucellosis: Agglutination occurs in 5-8 minutes, which varies in intensity 

depending on the concentration of antibodies.  

 Negative for brucellosis: No visible agglutinated clumps.  

Note 

 All positive samples should be retested by a confirmatory test.  

 False-negative reactions may occur and can be detected by retesting animals at 

intervals over a period of at least 3 months. 

2: Isolation and identification of Staphylococcus aureus 

Stapholococcosis is a highly infectious bacterial amphixenosis of worldwide 

distribution. The disease is caused by Staphylococcus aureus which is Gram positive, non-

capsulated, non-sporulated, non-motile organism. The organism occurs as normal flora of the 

skin and mucous membrane of man and animal. Many strains of S. aureus show resistant to a 

number of antibiotics. It is also an important nosocomial zoonosis.  
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Isolation and identification 

Enrichment of samples  

Enrichment was carried out in Peptone Water (PW) enrichment broth. 10 g sample was 

homogenized with 90 ml sterile enrichment broth peptone water and enriched for 24 hours at 

37 °C. 

Selective plating on culture media 

The selective medium used for isolation of S. aureus was Baird Parker Agar (BPA) 

and Mannitol Salt Agar (MSA). A loopful of inoculum from enrichment broth was streaked 

on BPA agar medium supplemented with egg-yolk tellurite emulsion and MSA and 

incubated for 48 h at 37 °C. Characteristic appearance of jet black colonies surrounded by a 

white halo Zone on BPA and yellow colonies on MSA were considered to be presumptive S. 

aureus. The pure cultures were streaked on Nutrient agar and incubated for 24 h at 37 °C and 

were further characterized by biochemical tests.  

Morphological characteristics 

The smear was prepared from the isolated culture on clean grease free microscopic 

glass slide and stained with Gram’s method of staining. The stained smear was observed 

under microscope. Smear revealed Gram’s positive, spherical cells arranged in irregular 

clusters resembling to bunch of grapes were considered to be Staphylococci. 

4.1.1 Catalase test 

The presumptive S. aureus isolates were tested for their catalase. A drop of 3% (v/v) 

hydrogen peroxide was taken on a clean, grease free glass slide. The suspected colony was 

picked up and added with the help of inoculation loop. A positive test was indicated by 

appearance of gas bubbles within 30 seconds. 

4.1.2 Oxidase test 

A loopful of bacterial growth was rubbed with a sterile plastic loop (Hi Media Ltd, Mumbai) 

on a moistened oxidase disc (Hi Media Ltd, Mumbai) in a petri plate. Development of deep 

purple blue or mauve colour within 10 s was considered as positive and no change in colour 

was taken as negative reaction. 

4.1.3 Voges Proskauer test 

To the test tube containing 2 ml of sterile MR-VP broth, a loopful of young culture was 

inoculated and incubated at 37 °C. After 48 h, few drops of Barritt's A (α-napthol) and 

Barritt's B (potassium hydroxide) were added and mixed well. The tubes were kept at room 

temperature in slanting position and examined after 15 min and 1 h intervals. In positive 

reaction a pink or crimson colour was developed, while in negative reaction there was no 

colour change (Barrit, 1936). 

4.1.4 Coagulase production 

Human plasma was used for testing coagulase production. In a small test tube measuring 

8mm x 75mm, 0.6ml of 0.4 % NaCl solution was distributed. A loopful culture was 

inoculated in to saline and 0.2 ml of human plasma added to each respective tube and the 

contents were mixed by shaking the rack in water bath at 37 °C for four hour and read the 

result. The tubes were left at room temperature and read after at 24 h. Clot formation gave 

the evidence of positive reaction. 

4.1.5 Deoxyribonuclease (DNase) activity  

For DNase production, test was carried out using Toluidine blue DNA agar (Annexure-I). 18 

h old BHI broth culture was heated in boiling water bath for 15 minutes and sub cultured by 

spot inoculation method on the DNAase agar and the production of rose pink colour reaction 

around inoculation after 5 h incubation at 35 °C is consider as positive (Speck, 1984). 
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4.1.6 Sugar fermentation test 

Sugar fermentation test was performed to detect production of acid from  D-Mannitol in 1% 

(w/v) Andrade peptone water with inverted Durham tubes containing mannitol sugar disc (Hi 

media, Mumbai). The colour change in the tubes to yellow was taken as positive for 

fermentation and presence of bubbles in Durham tube was considered as positive for gas 

production. 

4.1.7 Pigment Production 

This test was carried out by streaking pure culture of isolates on Nutrient agar and incubated 

for 24 h at 37 °C. Colours of colonies were observed for pigment typically golden yellow 

colour of pigment of S. aureus. 

Biochemical characterization of the isolates 

Sr. No. Characteristic/ test Staphylococcus     aureus 

1 Pigment production Golden yellow 

2 Coagulase Positive 

3 DNase Positive 

4 Acetoin(Voges Proskauer)   Positive 

5 Catalase Positive 

6 Oxidase Negative 

7 D-Mannitol fermentation Positive 
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MONITORING WATER QUALITY FOR IMPROVING 

ENVIRONMENTAL HEALTH 
 

Dr. J. B. Kathiriya, Dr. K. R. Bhedi and Dr. S .H. Sindhi 
          Department of Veterinary Public Health & Epidemiology, 

        College of Veterinary Science & A.H, JAU, Junagadh 

 

Analysis of water is becoming increasingly important in order to monitor the water 

quality. Physical, chemical, biological and microbiological analysis of water is essential to 

assess the quality of water to provide pure water to the public for drinking and other domestic 

purposes. Water analysis is also necessary to find out whether water is suitable for the 

specific industrial purpose, and if not so, to choose them on receiving waters and as far as 

possible to protect the source from contamination. Collect the water sample from different 

water bodies during your field visit and check for the following paramaters. 

MICROBIOLOGICAL PARAMATERS 

Most probable number (MPN technique) approach is used for estimating coliforms, 

E. coli and faecal streptococcal counts which are the indicators of sanitary quality of water. 

This technique is also useful in the quality assessment of foods that may have extremely low 

number of organisms. With the stopper in position, shake the sample bottle vigorously to 

achieve a homogeneous dispersion of bacteria. Arrange fermentation tubes (15) in three rows 

of five tubes each in a test tube rack. Make serial dilutions by adding 0.1ml and one ml. of 

the sample to five tubes each of single strength broth and 10ml sample to five tubes of 

double strength broth. Incubate the tubes at 35°±0.5 0C for 24 -48 hrs. Record readings of 

presumptive coliforms, E. coli and faecal streptococcal counts. 

PHYSICOCHEMICAL PARAMATERS 

1. TEMPERATURE: Measurement of temperature is an important parameter required to 

get an idea of self-purification of rivers, reservoirs and control of treatment plant. Immerse 

the thermometer directly in the water body for a period of time sufficient to permit constant 

reading. If it is not possible to take reading directly then collect water in a sample bottle, 

nearly one liter, and measure the temp. By dipping the thermometer in the sample. Record 

temp. In Celsius scale to the nearest 0.10C. 

2. PH: pH is a term used universally to express the intensity of the acid or alkaline 

condition of absolution. It is a measure of hydrogen ion concentration, or more precisely, the 

hydrogen ion activity. pH determination is usually done by electrometric method which is the 

most accurate method and free of interference. pH is defined as the logarithm (base 10) of the 

hydrogen-ion concentration. Thus if(H+)=10-6 moles/1. Then pH=6.pH is an important factor 

in water chemistry, since it enters into the calculation of acidity and alkalinity and process 

such as coagulation, disinfection, softening and corrosion control. In principal, electrometric 

determination of pH involve the measurement of the EMF of a cell comprising an indicator 

electrode responsive to hydrogen ions and a reference electrode both immersed in the test 

solution. The indicator electrode commonly used is glass electrode and the reference 

electrode is calomel electrode. 

3. ELECTRCAL CONDUCTIVITY: Electrical conductivity is measurements are often 

employed to monitor desalination plants and are further used to test surface and groundwater. 

In coastal regions, conductivity data can be use to decide the extent of penetration of sea 

water into the ground water.EC is a measure of a water’s capacity to convey electric current. 

E.C is directly proportional to its dissolved mineral content. The unit of a E.C. is 
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micromhos/cm. Since electrical conductivity varies directly with temperature of the sample, 

the result is usually reported at 250C. 

4. COLOUR: Colour is a common constituent of many natural waters and it is caused by 

metallic substances, such as iron and manganese compounds, humus materials, tannin, algae, 

weeds and protozoa. Industrial effluents also contribute colors to water supplies.The standard 

method for colour comparison involves the standard colour solution prepared by using 

potassium chloroplatinate and cobaltous chloride. Colours can be compared visually or 

photoelectrically. 

5. TURBIDITY: Turbidity is an important parameters for characterisizing water quality. In 

most of the waters turbidity is due to colloidal and extremely fine dispersion. Suspended 

matter such as clay, silt, finely divided organic and inorganic matter plankton and others 

microscopic organisms also contribute to turbidity. Turbidity can be determined by its effect 

on the scattering of light which is termed as Nephelometry. 

6. TOTAL DISSOLVED SOLIDS (TDS): The total amount of dissolved chemical species 

in water is called total dissolved solids, abbreviated TDS, and is a good general measure of 

the concentration of ionic substances in water. Gravimetric method used to determine the 

total dissolved solids is to take a known volume of the sample of water, filter it, and carefully 

evaporate the water. When all the water has evaporated, a dry residue will remain consisting 

of the constituents that were previously dissolved in the water. The dry residue can be 

weighed in order to determine the weight of the dissolved solids in mg per liter of water. 

7. ACIDITY: Acidity is usually caused by the presence of free carbon dioxide, mineral 

acids such as sulphuric and weekly dissociated acids. Acidity is usually determined by 

titration with 0.02 N sodium hydroxide solution and is expressed in calcium carbonate. 

8. ALKALINITY: The alkalinity of water is a measure of its capacity to neutralize acids. 

The alkalinity of natural or treated water is due to the presence of bicarbonate, carbonate and 

hydroxide compounds of calcium magnesium, sodium and potassium, Borates Phosphates 

and silicate also contribute to alkalinity.The determination of alkalinity provides an idea of 

the nature of salts present. If the alkalinity is to hardness calcium and magnesium salts are 

only present. If the alkalinity is greater than hardness it indicates the presence of basic salts- 

sodium and potassium in addition to those of calcium and magnesium must be present that 

are not carbonates usually these are sulphates. Alkalinity is directly determined by titration   

with 0.02N sulphuric acid using phenolphthalein and methyl organism indicators. 

9. TOTAL HARDNESS: Hardness is deemed to be the capacity of water for reducing and 

destroying the lather of soap. Calcium and magnesium are the principal cations causing 

hardness. The hardness of water varies considerably from place to place. The hardness of 

water reflects the nature is in contact. Generally, Surface waters are softer than ground 

waters.Hard waters are reported to cause no harmful effects upon the health of consumers. 

The use of hard waters however is limited because of excessive soap consumption in homes 

and laundries. Among the methods available for the determination of hardness, the EDTA 

titrimetric method is the precise one and can be performed rapidly. In alkaline condition, 

EDTA reacts with Calcium and Magnesium to form a soluble chelated complex. Calcium and 

Magnesium ions develop wine red colour with ferrochrome black T indicator under alkaline 

condition. When EDTA is added calcium and magnesium divalent ions get complexed 

resulting in a sharp change from wine red to blue which indicated end point of the titration. 

At a higher pH i.e at about 12, Magnesium ion precipitates and only calcium ion remains in 

solution. At this pH Muroxide indicator is added calcium gets complex resulting in a change 

from pink to which indicates and point of the reaction. 
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10. CHLORIDE: Chloride is the common anion found in water and sewage. The presence 

of chloride in natural waters can be attributed to dissolution of salts deposits, discharge of 

effluents from chemical industries, sea water intrusion in coastal region etc.Chloride in 

drinking water are generally not harmful to human beings. Higher concentration however, 

may affect some persons who already suffer from disease of heart or kidneys. Regarding 

irrigation waters, chloride is the most troublesome anion. Chloride are generally more toxic 

than sulphates to most plants. Chloride is determined by titration with standard silver nitrate 

using potassium chromate as an indicator. 

11. FLUORIDE: Fluoride ions have dual significance in water supplies. High concentration 

of fluoride causes dental fluorosis. At the same time, concentration less than 0.8 mg/l results 

in dental caries. Hence it is essential to maintain the fluoride concentration between 0.8 to 1.0 

mg/l in drinking water. Among the many method suggested for the determination of fluoride 

the ion selective electrode method and the SPADNS method are the most satisfactory and 

applicable to variety of samples. In SPADNA method, fluoride react with Zirconium-

SPADNS Solution and the ‘lake’ gets bleached due to formation zirconium fluoride. Since 

bleaching is function of fluoride ions, it is directly proportional to the concentration of 

fluoride. 

12. SULPHATE: Sulphates occur naturally in water as a result of leaching from gypsum 

and other commonminerals. In addition, sulphates may be added to water system in several 

treatment processes. Sulphate causes a problem of sealing in industrial water supplies and 

problem of odour and corrosion in waste water treatment due to its hydrogen sulphide. 

Sulphates is determined by turbidimetric method, sulphates ions are precipitated as barium 

sulphates crystals of uniform size in acid medium scattering of light by the precipitate is 

measured by Nephelometer. 

13. PHOSPHATE: The presence of phosphate in water and waste water analysis has a great 

significance. Phosphate in large quantities in fresh waters indicates pollution, through sewage 

and industrial wastes. It promotes growth of nuisance microorganisms. Though phosphate 

posses problems in surface waters, its presence is necessary for biological degradation of 

waters. Phosphate is determined by stannous chloride method. Ammonium molybdate reacts 

with phosphate to form molybdophosphoric acid which is reduced to blue coloured complex 

‘molydbenum blue’ by the addition of stannous chloride. After 10 minutes but before 12 

minutes, measure the colour using a spectrophotometer at 690 nm. 

14. NITRATE: The presence of nitrate in water indicates organic pollution. Significant 

sources of nitrateare chemical fertilizers, domestic effluents, industrial discharge etc. 

Excessive concentration in drinking water is considered hazardous for infants because in 

their intestinal track nitrates are reduced to nitrites which may cause methemoglobinaemia. 

Nitrate is determined by cadmium-reduction techniques as well as phenol disulphonic acid 

method. 

15. DISSOLVED OXYGEN: Oxygen is dissolved in most waters in varying concentrations. 

Solubilityof oxygen depends on temperature, pressure and salinity of water. It is essential to 

the life of fish and other aquatic organisms. 

16. BIO CHEMICAL OXYGEN DEMAND (BOD): BOD is defined as the amount of 

oxygen required by bacteria and other microorganisms in the biochemical degradation and 

transformation of organic matter under aerobic conditions. The basic principle underlying the 

BOD determination is the measurement of the dissolved oxygen content of the sample before 

and after five days incubation at200C. But this is only applicable to surface water. In the case 

of industrial effluents dilution technique is needed. Usually dilutions more than one have to 
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be made for each sample. The degree of dilution has to be determined by the analyst and at 

least one of the dilution should contain about 50% of DO after 5 days incubation. 

17. CHEMICAL OXYGEN DEMAND (COD):COD test determine the oxygen required 

for chemical oxidation of organic matter with the help of strong chemical oxidant. The COD 

method is recommended as a supplement to BOD test. The COD test is widely employed as 

means of measuring the pollution strength of domestic and industrial wastes. The major 

advantage of COD test is short time required for evaluation. COD is an important parameter 

for stream and industrial waste studies and control of waste treatment plants. The organic 

matter gets oxidized completely by potassium dichromate in the presence of sulphuric acid to 

produce carbondioxide and water. The excess pot. Dichromate remaining after the reaction is 

titrated with ferrous ammonium sulphate solution. With the help of modern photometry and 

the related chemistry, the broad spectrum of water analysis can be dealt with economically. 

The spectroquant analysis system makes it possible for every user to conduct highly sensitive 

and enact analysis with a reasonable cost performance ration. 
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